




















i ~-A AAA Ae 










wea 
20-626 = 2. 8 888 ee—————ee L 
i 


my i ~ Peat 
WEEKLY JOURNAL OP PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS CHEMISTRY, AND MANUPACTURES 


LXXXIEEE.— No, 3. ‘aenei ae 2 age. 
ABLISHED 1845. NEW YORK. JULY 291. 1900. ($3.00 A YEAR, 
| 


st 
WEEKLY 


a] 
_ 
gen, 


+ 


+ 4 2 2.2.22 2 © 6.2 © 4. %. © *. .. SS - S SS 8 SS 2 6.2.2. & 
he 















| | 
Be - ¢ if : 


sal, 








Southern Abutment; Grant Memorial in the Distance 




















Looking North up the Hudson River. 
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The 130-Foot Arch Across Manhattan Street. Transporting the big girders on four fat cars. 
RIVERSIDE DRIVE VIADUCT, NEW YORK.—(See page 38.] 
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AMERICAN ENGINEERING COMPETITION. 
briijs#® saanufactarers are indebted to The London 
Times for a remarkable series of jietters on the sub- 
ject of American engineering competition, which have 
Previously 
iour 


lately been communicated to that journal. 
to writing the author made a 
through the chief manufacturing States of the Union, 
for the purpose of personally examining the plant, man- 


these art icles, 


agement, local conditions and transportation facilities, 
of the leading industries and gather alli other informa- 
tion necessary for a comprehensive and intelligent dis- 
cussion of the subject. It is evident that he is tech- 
nically qualified for the task, and the series forms such 
i valuable compendium on the subject that we have 
oneluded issues of the 
SCIENTIFIC 

Phe 


urrent 


tou publish it in consecutive 
AMERICAN SUPPLEMENT 
ntroductory letter. which will be found ip the 
the SUPPLEMENT, 
to the statisties of imports and ex- 
Britain United States, the 
figures being taken respectively from the British Board 
Bureau of Sta 
and exports afford the 


issue of naturally opens 


reference 


with a 


ports of Grea and the 


of Trade and from the United States 


tistics. Statements of imports 
the 


competition and of the relative progress of the two 


most reliable evidence of strength of American 
countries in the world’s trade ; although, as the writer 
reminds his readers, Sir Robert Giffen, in a recent lec- 
ture before the Roval Statistical Society, has warned 
the British publie against being too easily alarmed by 
an excess of imports over exports, pointing out that 
Great Britain bes a fruitful source of income in the re- 
turn apon the enormous British eapital invested in 
in different foreign coun- 


is not 


railways, publie works, etc., 


tries. While the foree of this sugyestion dis- 


puted, it is pointed out by the correspondent to The 
Times that for a country to carry on an export trade 
is an that it can and beat other 
nations in competition, while the falling off in Ameri- 


can imports, though it may be caused by a protective 


indication meet 


tariff, is an evidence of the nation’s greater ability to 


wanufacture for its own needs, and for the consumer 


to pay the price demanded by the producer. 


The introductory statistical comparison is based 
upon the changes which have taken place in the two 
countries during the decade from 1888 to 1898. The 


total exports of the United States were, in 1888, $695, - 
954,507, the were $723,957,114, which 


gives an excess of over $28,000,000 of imports over ex- 


while imports 
ports. In 1898 American exports had risen to $1,231,- 
482.340, while the imports had fallen to $616,049,654, 
which shows that instead of buying more than we 
the decade, we 
were selling more than we were buying by an enor- 
mous margin. The statistics of English trade show 
that in 1888 the total exports were $1,492,887,705, or 
over double those of the United States in that vear. 


were selling, as at the beginning of 


The imports were $1,938,178,715, the excess of imports 
about $445,000,000. 
Eleven years ago Great Britain and the United States 
imported more than they exported; by 1898 British 
exports had failen to $1.470.069,940, while the imports 
had risen to $2.351,892.914, showing that the excess of 
,mports over exports had risen to over $881,000.00, 
the excess being about double what it 
the Comparing these results we 
find that, whereas in 1898 Great Britain bought about 
$881,000,000 worth the United 
States sold about $640,000,000 worth more than they 
bought 


over exports, therefore being 


was at the be- 


ginning of decade 


more than she sold, 


Speaking of the natural advantages enjoyed by the 
engineering trade in the United States due to the vast 
extent, ricliness and accessibility of the ore, and the for- 
tunate geographical distribution of the raw material for 
the steel industries, The Times correspondent shows 
that whereas the Lake Superior ores contain from 59 
per cent. to 65 per cent. of iron, as against 57°6 per cent. 
of iron in the so-called rich Cumberland and Lanea- 
shire ores, in the Cleveland ironstone the percentage is 
very much A farther natural advantage is due 
to the fact that coal is being worked very much nearer 
the surface in the United States than in England. and 
that in cases where long distances have to be covered, 


lesa 
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to gather the raw materials at the blast furnace, the im- 
proved methods of transportation peculiarly character- 
istie of the United States have gone far to neutralize the 
disadvantage. Moreover, it seems that so far from the 
coal, ironstone and flux lying geographically close to- 
gether in Great Britain, the ore used in the manufac- 
ture of Bessemer steel has to be brought a thousand of 
wiles by sea from the Spanish mines. Thus, in 1898, 
when Great Britain produced 8,631,151 tons of pig iron, 
she imported nearly five and a half million tons of ore, 
chiefly from Spain. 

Among all the statistics bearing upon the engineer- 
ing trade of the two countries, none are more signifi 
cant than those of the production of pig iron, for, 
whereas in 1884 7,811,727 tons of pig iron were produced 
in Great Britain as against 4,097,869 tuns in the United 
States, in 1890, when the total production for Great 
Britain was about the same, that of the United States 
had more than doubled, having risen to 9,202,703 tons 
and thereby giving to this country, for the first 
time, the foremost position among the iron-produc- 
ing countries of the world. The estimated produc- 
tion for 1899 is for Great Britain 9,500,000 tous and 
for the United States 14,000,000 tons, an excess over 
Great Britain of 4,500,000 tons. The letter concludes 
with the statement that during the tour through 
the United States, made in the interest of the series 
of articles referred to, the writer found everywhere 
the state of works of 
all kinds full of orders for a year and more ahead, old 
works being enlarged and new works started. 


same boowing prosperity : 
< b 
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OUR BATTLESHIPS IN THE LIGHT OF THE 

“BELLEISLE” EXPERIMENT. 

The very remarkable test of the * Belleisle” recently 
earried out by the British Admiralty is particularly 
gratifying to naval experts in this country, for it goes 
to prove that the principles upon which the ships of 
the United States navy have been designed in regard 
of their defensive qualities are thoroughly sound ; in 
other words, that the emplacement of guns and the dis- 
tribution of armor is better suited to resist the attack 
of modern high-power guns than that adopted by those 
navies which must be regarded as possible antagonists. 
The principle underlying the defensive arrangements 
of our vessels is that the best protection against shell-fire 
is the provision of a continuous, vertical wall of armor 
from below the water-line up to and embracing the 
gun-emplacement. Thus, in the battleships of the 
* Alabama ” type, we have from 94g to 16‘ inches of 
armor extending from below the water-line to several 
feet above it; then the 15-inch wall of barbette armor, 
and above this the 14-inch protection of the turrets ; 
while for the 6-inch guns of the intermediate battery 
we have 6inches of armor from the belt to the deck 
upon which these guns are carried, and 54¢ inches of 
protection in front of the guns themselves. Now 6 
inches of armor will, in almost every case, burst a 
shell on its outer surface, or at least before it can effect 
an entrance within the vessel. 

Turning now to the account of the damage done by 
the guns of the ** Majestic” upon the “ Belleisle,” as 
recorded on another page, it will be noticed that the 
6-inch shells which struck the armored portions of the 
vessel failed entirely to penetrate, the lyddite shell 
being in this respect as helpless as the common shell. 
On the other hand, whenever they struck the un- 
armored portions of the ship, they passed through and 
burst the between decks, with the result, in the case 
of lyddite, that the deck was lifted over a wide area, 
and that portion immediately over the explosion com- 
pletely blown away. 
tended by Sir William White, the very able Chief Con- 
structor of the British Navy, that high explosive shells 
which burst between decks would act exactly in this 
manner, and that it was absolutely imperative to pro- 
vide a complete wall of side armor, of sufficient thick- 
ness to keep out a high explosive shell, which should 
cover each gun-emplacement and extend without a 
break from the gun-platform down to and below 
the water-line. This principle has been faithfully 
followed in all the battleships and armored cruisers of 
the modern British navy, and, with the exception of 
the *‘ Maine” and the “ Texas,” the same principle has 
governed the construction of the battleships of our 
own navy. 

To appreciate the value of a continuous wall of 
vertical armor from water-line to gun-ewplacement, we 
have but to look at some of the most notable of the 
German and French designs ; such, for instance, as the 
three French battleships of the ‘* Charlemagne” class, 
and the four German battleships of the ‘‘ Kaiser Fried- 
rich III.” class. In every one of these seven {first-class 
battleships, there is a wide gap, extending over a height 
of two decks, say about 15 or 16 feet, and reaching 
horizontally the whole length of the vessel, upon which 
there is not an inch of armor protection. In the case 
of the “Charlemagne,” although the eight rapid-fire 
guns on the main deck are protected by 3 inches of 
armor in front, they have nothing but the thin shell 
of the vessel to prevent high-explosive shells from 


Now, it has always been con- 


being burst within the vessel immediately below the 
This shell plating 


deck on which they are mounted. 
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would serve simply to give the shock necessary to ex- 
plode the shell at the point where it would do most 
damage. The way in which the decks of the ** Belleisle ” 
were blown to pieces suggests that in a duel at moderate 
range between the *“‘ Charlemagne” and, say, our own 
** Alabama,” the seven 6-inch rapid-fire guns which the 
latter would be able to briug to bear, to say nothing of 
the 12-ineh rifles, would, if firing high-explosive shells, 
very quickly put the whole of the rapid-fire battery of 
the *‘ Charlemagne” out of action. This will be readily 
understood by referring to the armor diagram of the 
** Charlemagne,” published in our article on the French 
Navy (SCIENTIFIC AMERICAN, January 28, 1899). 

The same serious defect exists in that otherwise ad- 
mirable ship, the *‘ Kaiser Friedrich III,” in which, 
the guus although emplaced in separate turrets, and 
well protected from what we might call lateral or 
horizontal attack, have no protection against the 
bursting of high-explosive shell beneath them, other 
than is afforded by a small armored ammunition tube 
extending from the base of the gun to the protective 
deck some 15 or 16 feet below. Well-directed shell 
would pass through the unarmored sides above the 
water-line belt, and could be burst in great numbers 
beneath the floor of the turrets. In the ‘* Kaiser 
Friedrich ILI.” this is true, not only of the rapid-fire 
battery, but of the two turrets containing the main 
arinpament of four 94-inch guns. A diagram of the 
** Kaiser Friedrich III.” appears in the article upon the 
German Navy, SCIENTIFIC AMERICAN, April 22, 1899. 
If the diagrams of these German and French ships, 
be compared with those of such vessels as the *‘ Ore- 
gon,” “ Kearsarge,” ‘‘ Alabaina,” and the “ Maine,” it 
will be seen at a glance how vastly better equipped for 
defense are the American ships than those of France 
and Germany. 

Upon the other hand, it is only fair to state that 
the continental navies, notably the French navy, have 
shown their farsightedness in adhering to the continu- 
ous, as against the partial belt, at the water-line. Both 
the “Charlemagne” and the ** Kaiser Friedrich III.” 
have a belt extending practically throughout the length 
of the vessel; whereas the *“* Oregon” and her elass, 
like the “ Royal Sovereign” and ** Majestic” class of 
the British navy, have only a partial belt extending 
for two-thirds of the length of the vessel amidship. 
Judging from the “ Belleisle ” results, shell fire would 
tear these unarmored ends to pieces, admitting water 
and injuring the stability of the vessels. Our later 
ships, however, of the classes named above, are to have 
a practically continuous belt, and will bein this respect 
a great improvement over the * Oregon.” 

$$ —————<<$ + 8 
THE “DEUTSCHLAND.” 

There is something very impressive in the ease with 
which each of the successive giant vessels of the At- 
lantie fleet that has been started on its westward voy- 
age has attained the speed for which it was designed. 
The contract for the construction of the ‘* Deutsch- 
land” called for a sea speed of 23 knots an hour. It 
usually requires three or four voyages to bring the en- 
gines down to their bearings, and no attempt is made 
to push the vessel to its highest capacity on the first 
few trips ; certainly not on the maiden trip. Hence, 
the record of the * Deutschland,” which ran from Ply- 
mouth to New York at an average speed of 22°42 knots 
an hour, is particularly meritorious, and makes it rea- 
sonable to expect that this fine vessel will ultimately 
make an average speed of 2344 and possibly 2344 knots 
an hour for the whole distance. The ** Deutschland’s” 
speed is greater than that achieved by the “ Kaiser 
Wilhelm” on the maiden voyage of this vessel from 
Southampton to New York, which was made at an 
average speed of 21°39 knots per hour; but it is not 
quite so fast as the highest average of the ‘ Kaiser 
Wilhelm,” on its fastest eastward trip to Plymouth, 
when it wade the distance in five days sixteen hours 
and ten minutes, at an average speed of 22°63 knots an 
hour. 

The * Deutschland,” which, like her great rival, was 
built at the Stettin Yards, Germany, is larger than that 
vessel, though not so large as the “*‘ Oceanic” of the 
White Star Line. In external appearance there is a 
great likeness between the two German boats. The 
“Deutschland” is 6864¢ feet long, or 38 feet longer 
than the ** Kaiser Wilhelm,” and 74¢ feet shorter than 
the ‘‘ Oceanic,” and her horse power is 35,000, or about 
7,000 more than that of the other two boats. Her beam 
is 674¢ feet, or half a foot less than that of the 
* Oceanic,” and her displacement is about 23,000 tons, 
which is 5,500 tons less than the displacement of the 
“Oceanic,” on a 321¢-foot draught. She is driven by 
quadruple-expansion, six-cylinder engines, of 35,000 
horse power, and steam is supplied from twelve double- 
ended and four single-ended boilers. 

The brilliant success of the ‘‘ Deutschland ” on her 
maiden voyage naturally turns attention to the plans 
of the rival company for a new steamship which is to 
exceed the ** Deutschland” in size, speed and equip- 
ment. Particulars of this vessel are not at present 
available; but it is understood that she will havea 
contract speed of at least a knot greater than that of 
the ‘* Deutschland.” 
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PRESSED STEEL CARS. 
st revolutionizing inventions are practically de- 
wents, and though one man may finally succeed 
ing to it a usefal existence, the germ of the idea 
. back many years. This is the case with the new 
ed steel car, which is producing remarkable 
ves in American railroading. Although it has 
succeeded in attracting general attention in the 
ear or two, it is not exactly a new invention, It is 
lution of the old wooden freight car through the 
ira) steel car to the modern product, which is 

/f large sheets pressed into shape by machinery. 
was some thirty years ago that the first steel car 
built in France, and that first clumsy attempt of 
s in a good state of preservation to-day. It is 
i often by authorities to show that the life of the 

| ear is much greater than that of the old wooden 
ueture. The modern steel cars made in this coun- 
ire all of such recent manufacture that they can- 
be quoted as samples of longevity. The known 

fa wooden freight car is fifteen years, and half a 
‘ory of use in this country has demonstrated that 

ciently to make ita positive fact. Although the 

French steel freight car is in good condition to- 

t may not necessarily follow that the modern 
sed steel ears used on American roads will have an 
Jly long average life; but there is good reason to 
suppose that they will far exceed the useful lifetime of 
wooden ears. Painting often and thoroughly to prevent 
rastiug Will be an important factor in determining the 

{asteel car, and a great deal will depend upon 
amount of attention given to its rolling stock by 
_ railroad in settling the much mooted question 
The modern pressed steel car, more generally known 
- the Schoen ear after the inventor, Charles T. Schoen, 
s pow in general use and demand on most of the rail- 
roads. In 1897 there were not more than a few hun- 
dred in existence, but to-day the Baltimore and Ohio 
road has over 6,000 in use, the Pennsylvania some 4,500, 
the Pittsburg, Bessemer and Lake Erie 2,000, the 
Philadelphia and Reading, the Lehigh Valley and 
Chieago and Alton, Great Northern, Lake Shore, Erie, 
Union Pacific, Pittsburg and Western, and Chicago 
and Eastern Illinois about 1,000 each. Nearly all of 
the other prominent roads, East and West, have placed 
orders for the new type of cars, and it is only a ques- 
tion of time when most of the old wooden freight cars 
will be replaced by the pressed steel cars. Fifteen to 
twenty small coal roads and private ore companies 
operate from fifty to five hundred of the cars. Many 
of the coal and ore mining companies find them far 
ordinary type. 

The Fox Pressed Steel Equipment Company was 
the first pressed steel concern established in the coun- 
try, and a fine plant was in operation at Joliet, Illinois, 
before the Schoen pressed steel car had been invented. 
In 1897 the Schoen Pressed Steel Company was organ- 
ized for the manufacture of the pressed steel cars, and 
a plant established in Pittsburg. In 1899, January 
12, these two companies operating in pressed steel pro- 
ducts were consolidated as the Pressed Steel Car Com- 
pany, with a capitalization of $25,000,000. The con- 
solidated company owns one large plant at’ Pittsburg, 
where pressed steel cars are made exclusively, another 
where steel specialties, such as truck frames, bolsters, 
counter planes, and general miscollaneous car parts are 
manufactured, and the Jolict plant for similar car spe- 
cialties. The capacity of the ear plant when running to 
its utmost limit is 100 cars aday, and this daily number 
has frequently been turned out during the past year 
to meet the demand. 

The new type of cars are constructed entirely of steel, 
all the parts except the sheets that make up the sides, 
ends and flooring being forced into shape directly from 
the uniform sheets of steel by hydraulic presses of 
great power. The structural steel cars by virtue of 
their -hape and riveting weigh about 10 per cent 
more than the pressed steel cars. The former had al- 
ready sounded the doom of the old wooden freight 
cars, and on all the roads handling heavy freights the 
steel cars were rapidly displacing the old wooden types. 
lhe saving in weight by pressing single sheets of steel 
‘nto shape to make the cars is not the only advantage 
obtained in the modern article. The sheets of steel 
can be made heavier at certain points where the strain 
is the greatest without increasing the general thick- 
hess of the sides throughout. Thus at the corners and 
ut various other points the thickness of the pressed 
steel cars is quite double that at other places. There 

a direct economy of material in this work which 
Proves an important item in the manufacture. Of 

urse there is more or less riveting required, but there 

about 60 per cent advantage in the number of rivets 

-ed and their consequent cost and weight over the 

uctural steel cars. 

recent years the low transportation rates that 

© of necessity prevailed on most of our railroads 

© worked havoe with the profits of even some of the 
equipped roads, and many of the weaker ones 
been foreed into bankruptcy. The effort to 
omize in every possible way seemed a hopeless 

Some roads were making their profits on pas- 
er traffic and conducting their freight department 


e 
{ 


more serviceable than th 
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for the love of it until bettcr times returned. But it 
is not likely that freight rates will ever advance to 
their former figures. Everything points to a gradual 
lowering of transportation rates both on land and wa- 
ter. There was consequently an imperative dewand 
for sowe freight car that would have a carrying capac- 
ity sufficient to enable the roads to earn dividends in 
handling bulk freight. The modern steel cars were the 
outcome of this universal demand. 

The standard wooden car of about 30 tons costs to- 
day about $725, which is in excess of a steel car of the 
latest pattern. The standard wooden car, with a carry- 
ing capacity of 30 tons, weighs 30,900 pounds, and when 
loaded the ratio of the load or paying freight to the 
total weight of car and cargo is 66°67 per cent. The 
pressed steel cars, with a carrying capacity of 50 tons, 
weigh only 34,000 pounds, and when loaded the ratio 
of the load to the total weight of car and cargo is 74°60 
per cent. Inthe larger steel cars, those of 55 tons for 
instance, the ratio of the load or paying freight to the 
weight of car and cargo is a trifle over 75 per cent. 

The whole question of profit or loss is often decided 
by this ratio of paying load to the total weight of loaded 
ear, and the matter of figuring out a profit on lines 
where the freight charges must of necessity be the 
lowest is one of securing the right cars. Roads equip- 
ped with the latest freight cars have made higher 
mileage profits at as low rate charges as other roads 
equipped with the old-style cars. Freight profits differ 
widely on different roads. There is the question of 
competition, long and short hauls, and character of 
the freight to be considered ; but there should be some 
average struck to show the relative superiority of one 
ear over another. The Pittsburg, Bessemer and Lake 
Erie holds the record for the highest train-mile earn- 
ings in this country, and with 50-ton pressed steel cars, 
30 cars to the train, it earned $5.38 to the mile in haul- 
ing iron from Lake Erie to Pittsburg and coal back to 
the lakes. This heavy earning capacity must not be 
attributed entirely to the use of the new style of freight 
ears; but other important roads, equipped with old 
wooden cars, were waking at the same time earnings 
that varied only from $1.47 to $2.73 to the mile. These 
latter roads were widely distributed over the East and 
West and were engaged in hauling a great variety of 
freight. Thus the New York Central’s train-mile earn- 
ings for the same year were $1.84, the Great Northern 
$2.73, the Northern Pacific $2.70, the Erie $1.47, and the 
Chesapeake and Ohio $1.38. 

Figures of course speak on a railroad’s balance sheets 
more plainly than words, and when the year’s com- 
parisons of the different road earnings are presented, 
there is always an investigation to discover the reason 
for one road’s superior earning capacity over that of 
another. One road may thus lead in innovations for a 
time, but the others are sure soon to follow. With 
the clear demonstrations of the superior earning capa- 
city of steel cars over the wooden structures, it is only 
a matter of a short time before the wooden cars will be 
relegated to the past. They are just as surely doomed 
as the old horse cars of our city. Meanwhile im- 
provements in the steel cars may still further revolu- 
tionize the freight traffic of the country. 
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FRENCH CONGO REGION. 


The bulletin of the French-African Committee gives 
an analysis of the report recently published by the 
government of the French Congo as to the situation of 
that region in 1898. A notable increase in the commer- 
cial movement is marked ; during the year the total 
figure for the imports and exports reaches $2,108,000, 
which is an increase of $338,000 over the preceding 
year; the greater part of this commerce is with foreign 
countries, especially England. Of the products ex- 
ported by the country, that of caoutchoue will be the 
most considerable, as soon as measures have been taken 
to stop the depredations made by the natives upon 
the rubber-producing plants, and the industry will be 
greatly increased when proper facilities for trans- 
portation have been provided. Experiments have been 
made on the cultivation of the cocoanut, coffee, 
tobacco, clove, vanilla, and other plants, which have 
proved quite successful. The report gives interesting 
details asto the postal service in the region and the 
meteorological conditions. The primary schools are 
conducted by the various missions ; there are 52 schools, 
counting 2,654 pupils. 
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ANTI-ALCOHOL SERUM IN FRANCE. 


Drs. Sapelier, Thebault and Broca have advised the 
French Academy of Medicine that they have discov- 
ered an anti-aleohol serum. They stated that their 
experiments proved that a horse fed for a certain time 
on doses of aleohol and food mixed with alcohol fur- 
nished a serum antiethyline which, injected into vic- 
tims of the aleohol habit, gave them an absolute dis- 
taste for the liquor. Dr. Sapelier has sent a second 
communication to the Academy stating his methods 
and results obtained. He cited fifty-seven cases of 
drunkards treated by antiethyline; thirty-two cases 
were successful, or sixty per cent: fifteen per cent had 
their condition improved, and the failures amounted to 
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twenty-five perscent which was caused by irregularity 
in following the treatment, or from physica! defects 
considered as unfavorable. lt has been stated that 
the success obtained by the injection of anti-alcoho! se- 
rum is due to imagination or auto-suggestion, but this 
is refuted by Dr. Sapelier, who states that the hysteri- 
cal and impressionable patients figure among the fail- 
ures, or those who were merely improved in condition. 
The three doctors have deduced an ingenious theory 
from their system. They say that the action of anti- 
alcohol serum awakens reflex acts which, as a whole, 
constitute originally the instinctive distast. of man for 
alcohol, thus re-establishing a natural habit in place 
of the induced habit. 


PARIS EXPOSITION NOTES. 

Among the interesting exhibits in the American sec- 
tion at Vincennes is that of the McCormick Harvesting 
Machine Company, who have built a special pavilion 
near the Machinery Building; it is of tasteful con- 
structicn, and contains a number of agricultural im- 
plements, wany of which are shown in operation. A 
sinall model of the company’s works at Chicago is to 
be seen; it is represented in motion, with the small 
boats moving along the Chicago River, r. il/oad trains, 
ete. Another model is that of a farm, with different 
agricultural machines in operation. The pavilion was 
recently inaugurated by a ceremony at which Mr. 
McCormick, Mr. Peck, and a number of American 
representatives were present. 





The United States section in the department of tex- 
tile fabrics has recently been opened ; the exhibits give 
a good idea of the American industry in the lines of 
textiles, furs, boots and shoes, hats, and like manufac 
tures. A number of fine sets of furs are to be seen. 
An interesting feature is a series of shoe machines 
which are in actual operation, showing the American 
method of manufacture. The exhibit of silks and 
other fabrics is also of interest, as well as that of cloth- 
ing, hats, ete. A moving staircase, or inclined way, of 
American make, conducts the visitors to the gallery 
above. It differs from the platforms of French make 
in that it is made up of a serivs of steps, the latter 
being constructed on the endless belt system; of these 
there are a number in different parts of the Exposition. 


The first illumination of the Electric Palace and 
Fountain took place on the evening of May 27. An 
immense crowd had gathered to witness the sight, and 
at 9 o’clock the circulation became difficult in this part 
of the Exposition. The public were not disappointed, 
for not only was the front of the Electrical Palace 
lighted up with a succession of colors, but also the 
fountain of the Chateau d’Eau was illuminated for 
the first time, The appearance of the fountains when 
viewed during the day is pleasing ; the jets of water in 
the various basins are projected to a considerable 
height, and a number of sprays are sent into the 
basins from different sculptural groups around the 
border. At night, when the light is sent up from be- 
low into the jets, a strikingly brilliant effect is ob- 
tained, and the cascades appear blue, green, purple, or 
golden, as the different colored lights are used in 
succession ; the fountain is thus visible from all parts 
of the grounds. The rich carvings and reliefs of the 
great central arch reflect the light of different colors, 
and are thus seen under a new aspect. 


A number of handsome pavilions have been erected 
on the upper floor of the Electrical Palace; some of 
these represent different governments, and others have 
been built by private firms. Among the latter the 
Allgemeine Electric Company, of Berlin, is the largest 
and most attractive; it comes next to the United 
States Pavilion. It is built of white staff, of square 
form, surmounted by a dome. The sides and dome 
are ornamented by a vine and leaf design in iron and 
repoussé metal of handsome construction ; it contains 
incandescent lamps at intervals, and a number of 
lamps are placed around the pavilion; the reliefs in 
staff, of a somewhat grotesque character, are very 
pleasing. The interior is frescoed in different designs, 
some of which show the interiors of different electrical 
shops. A number of interesting electrical exhibits are 
to be seen, both in the interior and exterior. The 
pavilion is to be lighted in the interior by Nernst 
lamps, and small dynamos, motors, measuring instru- 
ments, Roentgen tubes, ete., are to be seen. The same 
company has erected another structure in the gallery 
at the end of the main dynamo room; it is built of 
repoussé copper in various designs, with stained glass, 
and is surmounted by a dome. The interior contains 
exhibits of various cables for telegraph and telephone ; 
for high tension, etc., as well as a fine display of insu 
lating material. The attentiou of the public is attract- 
ed by the noise of a large spark which is passed across 
a sheet of mica from a high-tension transformer. A 
system of wireless telegraphy is to be established, 
which will make communication between the two 
pavilions, and show the recent German types of this 
apparatus. It may be remarked that the exhibits of 
German dynamos and electrical apparatus are among 
the finest in the electrical section and have received 
many favorable comments, 
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CANET GUN WITH GAS-RECOIL-CHECK. 
The device shown in our illustration of a Canet field- 
that generic kind which at first sight sug- 
‘it is impossible to lift one’s 


gun, is of 
gests the criticism that 
self by one’s boot-straps On closer inspection, how- 
ever, it . found that the principles of the gas- 


recoil-check are perfectiy sound, and that part of the 


W be 


energy of the explosion which causes the gun to recoil 
may be utilized to check that recoil. The device con 


sists of a funnel-shaped, steel cast 
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lence in fuel supplies is a most important question with 
foundrymen. 

The cradle of the coke industry is in the Connellsville 
region of Southwestern Pennsylvania. This coal dis- 
trict is a detached portion of the Pittsburg coal seaw, 
and extends along the western slope of the Chestout 
Ridge range of the Alleghanies from Latrobe, on the 
main line of the Pennsylvania Railroad, forty miles 
east of Pittsburg, southward to the Maryland and 
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coke plants to the foundries. The profit to be reaped 
from the utilization of the gas, tar, ammonia and other 
products which are utilized by these ovens, will more 
than meet the cost of transporting the coal to the 
ovens thus located. Then, too, the gas can be utilized 
for foundry purposes. To-day millions of dollars are 
being wasted annually through the general use of the 
old bee-hive type of ovens. In this age of economy 
and fuel reforms, manufacturers are coming to a 
realization of these wasteful meth- 
ods. Furnace and foundry opera- 





bolted to wuzzie 


the 
in the smal! 


which is 


ng 


of the gun, as shown 


detail view, and is provided at its 
apex with a hole which is in line 
with the axis of the gun, and is 


made slightly larger than the bore 





of the gun so as to ailow the shot 
to pass through freely The in 
stant the base of the projectile has 
passed clear of the muzzle of the 
gun, the gases spread out in mush 
room shape and strike against the 
inside of the  reeoil-check-plate 
Here they are de Sected to the rear, 
as shown in the engraving. The 
impact of the gases upon the plate 
tends to move the gun forward in 
the direction of the fire line, thus 
serving fo check a certain extent, 
the reeoil The trail of the gun 
ends ina fixed spade attached tothe 
trail-plate, which is foreed into the 


ground as the carriage is driven to the rear, and co- 


operates with the gas-recoil-check in preventing the 
recoil 
In the experiments carried out by the Schneider 


found that, 
there was a certain 


Canet firm at the proving ground it was 


while the device acted favorably, 


disadvantage in the fact that the gunners had to stand 
avoid 


the the hot gases 
were deflected to the rear by the recoil-check. 
that while this invention pro- 

ute for the expensive recoil springs 
not 


outside wheels in order to 
which 
We are of the opinion 
vides a cheap substit 
eylinders commonly in use, It is 


and hydraulic 


likely to be adopted very largely in modern batteries. 
>-+-> — — 


A FIREPROOF SHUTTER. 

In order to prevent the passage of fire through win 

dows, a new shutter has been invented by Hezekiah 

A. Hiekock, of 157 Avenue, Atlantic 
City, N pe 

The shutter 

with the side and end rails riveted together. 


South Carolina 


constructed of sheet metal, 
Flanges 


is entirely 


are formed by turning the edges of the side and end 
rails inwardly, which flanges are joined by tongues. 

The 
wise similar to the slats usually employed in shutters, 


slats are made concave in form, but are other- 


and are caused to move in unison by means of the or- 


dinary lot 
This shutter, besides its fireproof qualities, possesses 


gitudinal central bar 








HICKOCK’S FIREPROOF SHUTTER. 


By 


joining the several parts of the framing, as described, a 


the merit of being lighter than a wooden shutter. 


rigid and serviceable construction is provided. 
ee -_ 
Coke, 





Foundry 

That there is considerabie difference bet ween furnace 
and foundry fuel known, but as 
there are some things concerning the preparation and 
composition of these two {uels which are little known, 
a few words relative to foundry coke may be of inter- 
est here 


eoke is quite well 


In these days when the demand for all coke 
fuels is in excess of the production, and when import- 
ant advances in the methods of coke-making are being 


urged and in many cases adopted, economy and excel- 





Powder gases strike the inside face of dished plate and assist in checking recoil, 
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West Virginia line. The average width of this coking 
coal field is only four or five miles, and while the orig- 
inal Connellsville region included some 100,000 acres, 
to-day its limits have been widened considerably, ow- 
ing to the fact that the profits of the industry have 
caused capitalists to engage extensively in this de- 
parture in fuel-making. Much of the coal area, being 
controlled by the H. ©. Frick Coke Company and 
other allied concerns, the later operators in the field 
were compelled to take up adjacent lands, where more 
or less difficulty is experienced in producing a first- 
class article. 

In the Connellsville region the coal is a natural cok- 
ing one. When coke was first made in the early days 
of the century, the coal was heaped in open ricks, 
built on the ground, and a good article of coke thus 
produced. Later the bee hive oven, the type now in 
general use, was introduced. This oven takes its name 
from its shape, and really makes no provision for the 
chemical enrichment of the product. But in a strictly 
coking coal, such as the Connellsville coal, there is littie 
need for such provision. 

In the bee-hive type of oven the difference in com- 
position between a furnace and a foundry coke is ob- 
tained through a variation in charging the ovens and in 
the time consumed in the coking process. Thus, for 
producing a foundry coke, a heavier charge of coal is 
required, and, while forty-eight hours is considered 
the proper time for furnace coke, the time for foundry 
coke is fixed at seventy-two hours. The consequence 
of these provisions observed, when a good foundry coke 
is desired, is a harder and purer product, the time aud 
manner of charging accomplishing the proper results 
as to the distribution of cell space through tbe proper 
cou bustion of the coal coked. 

However, where the bee-hive type of oven is used 
it is not possible to get a perfect uniform product. But 
the general introduction of the various retort and by- 
product oven systems now being urged will accomplish 
this result. As ordinary foundry coke is superior to 
anthracite coal, so too will be the by-product oven coke 
be superior to the ordinary bee-hive oven product. 
Already this has been proven, for the by-product oven 
is no longer an experiment, being in successful opera- 
tion in many localities. 

For foundry purposes it has been conclusively proven 
that the by-product oven coke is at least 20 per cent 
superior to the bee-hive oven product. Tests of by- 
product oven coke produced from Connellsville coal, 
made in Pittsburg foundries, have shown even a higher 
percentage in favor of the new method coke. It re- 
quires less blast, gives a smaller amount of slag, does 
not clinker, will carry more serap, and will melt more 
iron with the same quantity of coke. 

As to the saving of ordinary bee-hive oven coke over 
anthracite coal, I have the figures of a large foundry- 
man. In substance they state that, for a day's work 
in his foundry, under anthracite, 3,000 Ib. of fuel were 
used at acost of $10.50. The loss of time to molders 
amounted to $12, and the extra power to drive the 
blower cost $1. Using coke but 2,250 lb. were required, 
costing about $7.25, which left a balance in favor of 
the ordinary of $16.25 for the day’s operation, with the 
further economy of 20 per cent. to 25 per cent. A con- 
siderable enconomy will follow the general introdue- 
tion of by-product coke for foundry purposes. But as 
these figures were compiled some time ago, when all 
kinds of fuel were much lower than at present, the 
prices of to-day would raise them considerably. 

Another phase of the by-product coke oven devel- 
opment is that it will have the effect of shifting the 


tors are already operating by-pro- 
duct oven coking plants in Pitts- 
burg and elsewhere, with flattering 
success. A number of such plants 
are in operation in New England. 
At Wheeling, W. Va., Syracuse, 
N. Y., Sharon, Johnstown, Dun- 
bar, and Latrobe, Pa., plants of 
these systems are in successful oper- 
ation. 

The requisites for foundry, as 
well as for all other branches of iron 
and steel manufacturing, is a fuel 
which is absolutely uniform. While 
anthracite coal, in a large degree, 
met these requirements, yet the 
porosity of this form of fuel was 
not sufficient to make it a desider- 
atum. 

That the by-product coke fills this 
and other requirements has been 
proven beyond contention, although this departure in 
fuel-making is yet in its infancy. 


->--- 


A NEW STEAM TURBINE. 

An improvement in reaction and radial flow tur- 
bines has been devised by Mr. Michael O'Connell, of 
Cappoquin, County Waterford, Ireland, which im- 
provement embodies a reaction-wheel and an impact- 
wheel, provided with steam-deflecting vanes, whereby 
it is possible to drive the wheels together or independ- 
ently. 

Mounted on a hollow shaft communicating with a 
steam supply is a central reaction-wheel provided with 
two sets of radial channels leading in opposite direc- 
tions to the periphery of the wheel. Upon the out- 
side are double ring sets of vanes, divided by a parti- 
tion, these vanes being disposed in opposite directions 
and constituting an impact-wheel. When the steam 
is passed through one set of channels and vanes, the 
central wheel rotates in one direction; and when the 
steam is passed through the other set of channels and 
vanes the central wheel rotates in the opposite direc- 
tion. After issuing from the channels, the steam is 
conducted through stationary vanes, constituting a 
deflector, and thence acts on vanes attached to the cen- 
tral wheel. The stationary vanes (deflector), which 
are fixed to a casing, can be made to rotate in an oppo- 
site direction to the central wheel (see diagram), so that 
the steam, after passing through one wheel, acts directly 
on the second wheel. 

To cut off the steam from the channels, a ring-valve 
in the form of aspoked wheel is mounted between the 











Wik 
O’CONNELL’S TURBINE. 


channels and vanes, the ring-valve having ports cor- 
responding with the forward and backward ports in 
the channels. To run the motor forward, the ring- 
valve is rotated until its ports register with one set of 
channels ; to reverse the motor, the valve is moved 
until the opposite ports open; to stop the motor, the 
valve is moved to an intermediate position, so that all 
ports are closed. The valve is operated by a lever con- 
nected with a sliding sleeve on the shaft, the sleeve 
having a spiral groove engaging a pin on the hub of 
the ring-valve. To regulate the speed of the motor, a 
governor in the form of a spring-pressed valve is placed 
in each channel. When the speed becomes excessive 
the governors press against their springs and partially 
close the ports. 
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CHINA AND THE CHINESE. 
»e area of China is 4,218,401 English square miles. 
nis territory only 1,336,841 miles belongs to China 





CHINESE CARPENTER PLANING A LOG, 


er, the remainder being the dependencies of Man- 
Mongolia, Thibet, Jungaria and East Turk- 








feet bigh and it has 2,00u tron bells rang by the wind, 


PA-LI-CH’UANG PAGODA, PEKING, 
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estan. Nothwithstanding the relatively small size of 


China proper, it contains the bulk of the population, 


having 386,000,000 inhabitants out of a total popula- 


tion of the kingdom of 402,680,000. The 
present Emperor of China belongs to the 
Manchu dynasty, which overthrew the na- 
tive dynasty of Ming in the year 1644. As 
the late Emperor died suddenly, he did not 
designate a successor, as is the custom in 
China, where there exists no law of heredi- 
tary succession. This is one of the causes 
of the trouble in China, owing to the fact 
that the Eu:spress Dowager was able to ob- 
tain ascendancy over the young Emperor, so 
that on September 22, 1898, an imperial edict 
was issued announcing that the Emperor 
had resigned power to the Empress Dow- 
ager, who has since retained the direction 
of affairs and by her dislike of foreigners has 
done much to foment the troubles and has 
made it easy for the Boxer movement to 
gain headway, even if she is not directly 
responsible for the attack, as has been sug- 
gested by those who have an intimate knowl- 
edge of Chinese affairs. On January 24, 
1900, it was declared by decree that the son 
of Prince Tuan should succeed the present Emperor. 


This is generally regarded as equivalent to Kwang Su’s 
The lively interest which Prince Tuan is 


deposition. 
taking in the attacks on foreigners is easily accounted 
for by his son's right to the throne. 

The government of the state is based upon the gov- 
ernment of the family. The su- 
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regular gradation in rank, each being responsible to 
his immediate superior. Political office in the general 
administration of the Empire is less sought after than 





A CHINESE SAWMILL. 


the position of viceroy or governor in the provinces, 
where there are opportunities of wealth. 
The number of foreigners resident in the open ports 
of China was 13,421 at the end of 1898, British subjects 
predominating. About a half of the total number of 
foreigners reside at Shanghai. 


acquiring 





preme direction of the Empire is 
vested in the privy council or grand 
eouncil. The adwinistration is 
under the direction of a cabinet 
comprising four members, two of 
Manchu and two of Chivese origin, 
besides two assistants from the 
great college, who have to see that 
nothing is done contrary to the 
civil and religious laws of the Eim- 
pire. These members are called 
winisters of state. Under their 
orders are seven boards of govern- 
ment, each of which is presided over 
by a Manchu and a Chinese. The 
boards are: 1, for civil appoint- 
ments ; 2, for revenues ; 3, for rites 
and ceremonies; 4, for military 
affairs; 5, for public works; 6, 
criminal jurisdiction ; 7, admiralty 
board. Independent of the govern- 
ment, and theoretically above the 
central administration, is the Board 
of Pablie Censors, which consists of 
furty or fifty members under two 

presidents, They are 














privileged to present 
any remonstrance to 
the sovereign, and one 
of them must be pres- 
ent at the meetings of 
each of the Government 
boards. Each of the 
eighteen provinces is 
governed by a governor- 
general, who is respon- 
sible to the Ewperor for 
the entire administration, 
icial, military and physical. He is assisted 
by a council and other officials. Each pro- 
vince is subdivided into departments, ruled 
by prefects, and each department into dis- 
tricts, each under a separate ruler. Each 


political, jud- 











town and village also has its governing body, 
and among the various rulers there is a 





CITY WALL OF PEKING, SHOWING THE MOAT. 











TOWER OF CITY GATE, PEKING. 


Three religions are acknowledged by the Chinese as 
indigenous and formally adopted: Confucianism, Bud 
dhism and Taoism. The Emperor is considered the 
High Priest of the Ewpire and can alone, with his 
immediate representatives and ministers, perform the 
great religious ceremonies. Confucianism is the State 
religion. With the exception of the practice of ances- 
tral worship. which is everywhere observed throughout 
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the Empire. and was fully commended by Confucius, 
The study 


and eoentemplation and attempted performances of the 


Confucianism has little out ward ceremonial. 


moral precepts of the ancients constitute the duties of 
' Buddhism and Taoism present a gorge- 
ous and elaborate ritual in The bulk of the 
Chere are about thirty million 


a Confuacianist 
China 
p ople are Buddhists 
somedans, one willion Rowan Catholies, and fifty 
Most of 


Mah 
the aboriginal -hill 


\ousand Protestants 
nature worshippers. 


“the 


trives are still 
Eight Banners,” 


The national 


[he army of China comprises 
nominally containing about 500,000 men. 
armny whose nowinai strength is about 550,000, has about 
200,000 available for war. Besides these forces there are 
mercenary troops ready in ewergencies and Mongolians 
ivairv. The latter are nominally 


verything else in China they 


and other irregular 
but like « 
largely exist on paper 


200,000 strong, 
They number really but 20,000 

The total army on 
300,000 men, and on a war 


and are of no military valae land 


a peace footing 8 put al 
footing of about 1,000,000, but the army, as a whole, has 


no unity or cohesion. There is no proper discipline, 
“al exercise, and many of the 


since April, 1895 


the drill is merely physi 


] 


weapons are long since obsolete but 


British firms have shipped to China il guns of posi 


and 297 machine-guns and a Ger 


h 460,000 Mauser rifles 


tion, 123 field-guns 


wan firm us supplied China wit 


and 8.000.000 rounds of ammunition in the sawe period. 


From this it will be seen that the Chinese are not as 


backward. as rewards war material, as has been sup- 
posed. Supplies of ammunition for the guns have 
been adequate The ¢ inese navv during the war 
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The rest of Peking is very much like all Chinesa cities 
—picturesquely confusing and terribly dirty. Streets 
run in the most bizarre fashion, totally oblivious of 
their beginning and end, aiwlessiy wandering from bad 
to worse, fringed on both sides by hovels and palaces, 
in confusion. Dogs and pigs meander about, jostle 
equally offensive beggars and unkempt children ; 
stuffy litters, suspended on long bamboo poles and 
carried by coolies, make life a burden ; odors, concen- 
trated beyond the power of descriptive writing to por- 
tray, overwhelm the nostrils; the effluvia of ages of 
non-sanitation, drawn heavenward by the torrid sun, 
sprearis disease ; the chatter of a thousand gutteral 
Mongols and Chinese is intermingled with the yelping 
of the dogs, the squealing of the pigs, the screaming of 
the children, and the loud cries of the coolies—such is 
Peking. 

Of course, there are parts in the outlying hills where 
the rich mandarins and merchants live, where true 
Oriental luxury can be found. There, magnificent 
palace-like dwellings dot the landscape, surrounded by 
idyllic gardens. The art and imagination of the Chi- 
nese architect have found full scope for his talent, and 
as a result these habitations are a credit, externally 
and internally-—all save the sanitation, of which the 
Chinese are in blissful Yet the wealthy 
Chinese has luxury, even though a coolie takes the 
place of an electric fan to cool his fevered brow. 

Taken all in all, China and the Chinese make an in- 
teresting study from any viewpoint, but it is wrong to 
underestimate their brain power in such study, for 
they are far more advanced than is generally conceded. 


ignorance. 





with Japan disappointed 
those who regarded it as 
an effective fighting toree 
Some wodce»rd vessel nave 
e been added to ie 
Pek nyis a nee interest 
ng despicable superta 
t ely heau i disgust 
ingly filet 1, in short 
s cit of eontradic ns 
Originally i bartar en 
campiment egun by t 
hordes that swariwed to 
tne eastern part f China 
Pek ng soon becawe a fort! 
fied city of mueh strength. 
Here the Tartar rulers 
lived, surrour i t r 
Manchu followers—fearing 
the white man usurpa- 
tion far less than the num 
erical prepor ance of the 
Chinese. So nm order to 
protect themselves [rotu 
unexpected assauit, they 
eonstructed a huge wail 


around their citv—for 


and fora time lived in to 
eravie secur 

(srTadually however. the 
thinese, realizing to some 
extent their power, began 


a rival city adjoining the 


Tartar fortres hey, too 


One end was lifted from the traveling derr 


built a wa and, as the 


Tartars did, whenever a 
workman d ed, nis body 
was entombed within the wall. In this manner. it is 


estimated, that one million human beings found their 

jast resting p 
W hile the 

’ 


a sociological and arciit 


ices In the walls surrounding Peking 
Chinese city is of much interest, both from 


etural viewpoint, yet the Tar 


ty is the more important, for within its precincts 


‘orbidden,” or Purple City, where lives Kwang 


Su, the unfortan 


The 


there the den 


ttely progressive monarch of the 


Chinese. Forbidden City is a city of night, for 


izens of the palace of the Son of Heaven 


awaken and begin their lif 
Little is known of 


memory of 


the Forbidden City, for within the 
man not half a dozen whites have entered 
it All that is known is that it contains the palaces of 
what 


the Emperor and is perhaps more interesting, 


the famous coai bill 


his immense heap of coal was 
accumulated for use in case the city was besieged. The 
bill is several hundred feet high and contains hundreds 


of thousands of tons of c al. 


Whenever the Emperor was about to leave the For- 
lden Cit [ some religious or State func tion, the 
vations of 1e foreign nations have been notified, so 
if no unholy eye might rest upon the puny form 


ind sallow face of K wane Su 


The entire route to be 


traversed was curtained off and thousands of soldiers 


line the so-cal ed 


that no 


streets, so 


Peeping-Tom 


could ply his trade. Bat despite all such precautions, 
the well-known Oriental propensity for money. excep 
tionally strong in the Chinese 


enabled foreigners to 


beheld a shrink 
dressed plainly and utterly eclipsed 


see Kwar g¢Su at close range They 
ing, slight figure 


by the gorgeous apparel of his retinue. 





LIFTING THE 130-FOOT GIRDERS INTO POSITION. 
and the world will witness as 
great a metamorphosis as that which so astonished the 
world when Japan from her chrysaiis of 
Middle Age conservatism and provincialism. 


Let China be eivilized, 
emerged 


—<> +2 + 
RIVERSIDE DRIVE VIADUCT, NEW YORK. 
The 
structed across Manhattan Valley is being built for the 
Riverside Drive with the im- 
portant system of driveways which encircles the north- 
ern end of Manhattan When it is completed 
the citizens of New York will be provided with a con- 
tinuous high-level 


handsome viaduct whieh is now being con- 


purpose of connecting 
island. 
boulevard, reaching from Seventy- 
second Street and the Hudson River to the western end 
of Dykeman Street, on the Harlem River, a distance of 
7'¢ miles. As the latter thoroughfare is practically the 
northern terminus of the Harlem River Speedway, 
which is some three miles in length, the completion of 
the Riverside Drive viaduct will afford a continuous 
drive of ten wiles along the picturesque banks of the 
Hudson and Harlem Rivers. 

Manhattan Valley has a width of about a third of a 
mile and is intersected by six different streets, one of 
which constitutes the main approach to the Fort Lee 
ferry and is traversed by horse and electric trolley 
lines, the latter fact alone rendering the valley unsuit 
able for the construction of a public driveway at the 
level of the streets. On the north the valley rises 
abruptly to Washington Heights, a ridge or tableland 
which extends northward between the Hudson and 
Harlem Rivers to the extreme limits of Manhattan 
Island. Around its western and northern bluffs winds 


cks and the other from the timber faleework. 
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a most picturesque driveway known as the Boulevard 
Lafayette. This boulevard and the Riverside Drive 
to the soutLward afford magnificent views of the Hud. 
son River, which is here flanked by the lofty cliffs 
of the Palisades on the west and she richly wooded 
heights of Manhattan, Spuyten Duyvil and Yonkers 
to the east. 

The viaduct, which has been designed with a view to 
its harmonizing with the features of the surrounding 
country, is a steel structure whose total length, includ- 
ing the masonry approaches at either end, is 2,074 
feet. The southern approach is located just below 
Claremont, a villa rich in historic interest, which is 
situated in the loop which at present forms the northern 
terminus of Riverside Drive. Immediately to the 
south of Claremont rises the massive pile of the Grant 
Meworial Tomb. This entrance to the drive will be 
carried on a masonry approach 262 feet long. The 
steel structure, 1,564 feet in length, consists of a 
series of steel arches of 65 feet span carried on stee! 
lasticed piers. The roadway, 60 feet in width, is 
constructed at an elevation of about 75 feet above 
the ground level. Ten-fvot sidewalks, supported on 
brackets, are provided on each side of the roadway, 
and at regular intervals balconies are built out from 
the sidewalks to afford places of rest and observation. 
The southero entrance is widened out and bounded 
with a sewicirealar wall, in the center of which stone 
staircases lead down to the lower level of the valley. 
The masonry of the approach is finished in coursed 
ashlar limestone, while the pedestals, copings, cap- 
stones, ete., are of granite, hammer-faced. The 65- 
foot arches of the viaduct, 
which are3 feet in depth, 
are of latticed plate-girder 
construction and are rec- 
tangular in section. The 
steel columns are oblong 
in section, measure about 
3 by 5 feet, and are also 
of latticed plate-girder con- 
struction. The floor is car- 
ried on floor beams 5 feet 
in depth, of which there 
are six to each span, and 
upon these are thirteen 
rows of 12 inch longitudi- 
nal I-beam floor joists. 
Above the joists is a solid 
floor of riveted %-inch 
buckle-plates. The plating 
of the roadway and side- 
walks will be covered with 
a paving composition of 
coal-tar residuum and 
broken stone, and upon 
this will be laid the asphalt 
surface. 

From a structural point 
of view the most interest- 
ing feature is the large 
semicircular arch of 130 
feet span by which the 
viaduct is carried over 
Manhattan Street. In its 
relative proportions this 
span is exactly similar to 
the smaller 65-foot spans of 
the viaduct. It will be 
noticed that the plating 
of the columns is car- 
ried up in every case between the spandrels of the 
arches to the level of the under side of the longitudinal! 
plate girders which carry the floor system. These 
plate girders are designed to carry the whole of the 
dead load of the floor system, and they have been so 
nicely caleulated that when the bridge is completed 
their under side will just tonch the crown of the arches. 
Most of the live load that comes upon the bridge, con- 
sequently, will be transmitted directly to the arches 
and earried by them to the columns. 

In the ease of the main 130-foot span, the two longi- 
tudinal plate girders were necessarily of massive pro- 
portions, as can be seen from the small engraving 
showing one of them in place upon the ears on which 
it was transported. They are 130 feet long, 10 feet 
deep and 3 feet wide, and each weighs 624¢ tons. 
Necessarily the work of raising these masses of metal 
to their place on the columns was a difficult piece of 
work, which was aggravated by the fact that only a 
limited number of hours was granted by the street rail- 
way company for the necessary interruption of traffic 
during their erection. ‘The accompanying illustrations 
show the method by which the spans were lifted into 
position. A series of trestles, built up of 12 by 12 tim- 
bers, was erected at the northern end of the arch, and 
a pair of powerful erecting derricks was built upon 
the floor of the viaduct at the southern end of the span. 
Four hoisting engines were engaged in lifting each 
span, and ata given signal the huge mass was lifted 
the necessary 75 feet into the air and moved easily into 
place on its abutments. What rendered this operation 
particularly difficult was the fact that the exigencies o! 
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on demanded that one of these 130-ton spans and 
of the longitudinal, intermediate girders should 
spended in the air at one time, and held there 
.nough to allow a certain amount of bolting and 
ng to be accomplished. The total amoant of gir- 
-ork thus suspended at one time was 220 tons. 
e designer of the structure, Francis Stuart Wil- 
-on, M. Am. Soe. C.E., of this city, is to be congrat- 
ion the appearance of the viaduct, which, judg- 
rom that portion of it which is now completed, 
ses to be an attractive feature in one of the most 
esque localities on Manhattan Island. 


——— ote 





Engineering Notes, 
e publie buildings of the United States have cost, 
.the foundation of the government, exclusive of 
buildings in Washington and those employed by 
Army and Navy, $154,775,384. Of this the siies 
-e cost: $22,755,167, and there remains $23,843,574 to 
xpended on these buildings before they are con- 
d. 
(wo types of moving stairways for the Manhattan 
vated stations in New York city are to be put on 
shortly. One is a ramp consisting of an endless 
, er band running over drums. In the other type 
ilar steps will take the piace of the nearly smooth 
ne, so that a passenger always stands on a level 
suriace. 
A special ear for invalids is being built for the Saxon 
State Railroads for the transportation of those who 
in afford the expense of a whole car. It consists of 
ree apartments, with a eorridor on one side. 
ior the sick person, and one of the others for the phy- 
sicians, and the third for attendants. Cooking ap- 
paratus and refrigerators are provided. It may 
hired for use on any railroad in Europe provided it is 
not needed at home. 


Ove is 


be 


The question of the scarcity of fuel in Russia has 
long oceupied the attention of Russian scientists. Coal 
is found only in small quantities, while wood is by no 
means sufficiently abundant to warrant extensive con- 
sumption. It is proposed to surmount the difficulty 
by turning the enormous quantities of peat to account. 
In many districts the turf comprises almost the staple 
Its calorific power is said to be double that of 
wood. The turf is compressed into small briquettes 
and sent tothe market. Itis estimated that the cost 
of manufacturing the turf for commercial purposes is 
about six dollars per ton, which compares very favor- 
ably with the price of coal. 


fuel. 


‘oof substance was recently tested in 
England at the station of the British Fire Prevention 
Committee. The material, which is known as ** gypsine” 
is wanafactured of plastie hydraulic lime, mixed with 
coke or sand, and asbestos. It is compressed into 
bricks. In the experiment to prove its fire-resisting 
qualities, a partition 10 feet in length by 7 feet 9 inches 
in width was constructed with these bricks, which 
were laid in hydraulic mortar with joints 44 inch thick. 
The side of the partition exposed to the fire in the test 
hut was coated with a thin layer‘of fireclay. The fire 
was maintained for an hour, during which time the 
temperature rose to 2950° Fahr. Notwithstanding, 
this tremendous heat the material successfully resisted 
the flames. At no period of the test did the tempera- 
ture of the exterior surface of the partition attain a 
height sufficient to ignite a match. 


It isa well-known fact that in all carbide works a 
vast amount of material is manufactured that is of 
such inferior quality that it eannot be employed in 
connection with acetylene, and so far has been re- 
varded as waste. Now, however, a French engineer, 
M. Habou, has invented a process by which he can 
convert this unsalable material into a commercial 
article in the form of acetylene black. When acetylene 
is decomposed the carbon is liberated in an absolutely 
pure and finely-divided state. It is immeasurably 
superior to lampblack, and would prove a valuable 
substitute for that substance in the manufacture of 
lithographic ink were it not for the fact that it is so 
*xceedingly expensive that it would not pay for its 
'tuanufactare. M. Habou, by his new process, however, 
isable to convert the carbide residue into the black 
ata very small cost, so that it ean compete in price 
with the ordinary lampblaeck. His process is simplic- 
ity itself. The acetylene is forced into an explosive 
vessel, filled with hydrogen, until a pressure of about 
7) pounds is attained. ‘The substance is then exploded 
Y firing acoil of platinum wire, that has been pre- 
‘ously inserted into the vessel, to a white heat. 

ving to the presence of the hydrogen in the recep- 

le the heat generated by the acetylene in the pro- 

»s of decomposition is reduced, so that the highest 

*ssure recorded during the oxplosion is no more than 

pounds per square inch. One cubic foot of acety- 

yields 1 oz. of black, while also a cubic foot of pure 

‘rogen is produced. There is no reason why the 

er article should not also be turned to commercial 

unt. It conld be easily stored in cylinders and 
i be employed for eronautical and other pur- 


eR 
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Science Notes. 

In Paris a journal is published for theater physicians. 
Nearly every special branch of medical service now has 
its own particular organ. 

The Monthly Weather Review denies the authentic- 
ity of a paragraph, which is going the rounds of the 
press that the Weather Bureau is utilizing piano wire 
kite strings in developing a new method of wireless 
telegraphy. 

Gutta percha in Sumatra and Borneo is being ex- 
hausted owing to the reckless and primitive way in 
which the trees are treated. The Philippine Islands 
will prove an excellent place for profitably growing 
gutta percha. 


Of the 46,988 deaths which occurred in Paris in 1899, 
as many as 12,314 are attributed to tuberculosis, or 
more than one-fourth. A more striking result is ob- 
tained by observing the figures for the different ages ; 
thus for 100 deaths the figures for the ages from 1 to 20 
years attributes 37°2 to tuberculosis; from 20 to 40 
years, 60°2; from 40 to 66 years, 30°55; 60 years and 
over, 3°3. It will thus be seen that from the age of 20 
to 40, tuberculosis counts for three-fifths of the total 
mortality. 


The Board of School Superintendents for the 
Boroughs of Manhattan and Bronx have 
mended the abolition of the vertical system of pen- 
manship, The objection against the system is that it 
makes slow penmen, The advantage of the vertical 
penmanship is said to be that the attitude in which a 
pupil produces the vertical writing is far more lLealth- 
ful than for slanting writing. Roundness and legi- 
bility of vertical writing, as well as the usual angle in 
its execution, are asserted to be much more favorable 
to the eyes. If abandoned later for a more rapid 
style it is thought to be best to teach the child ver- 
tical writing as a foundation for his future chirography. 


recoth- 


In a communication recently made to the Agricultu- 
ral Society of France, M. Vassiliére gave an account 
of a new process of preserving wine from the action of 
microbes which attack it when in the cask. When the 
wine is placed in a cask which has been left empty for 
some time, it is subject to deterioration owing to the 
action of the different microbes, these being propagat- 
ed when the wine isin contact with the air. The expe 
dient generally in use consists in burning sulphur in 
the empty cask to purify it. The experimenter pro 
poses to remedy the difficulty by covering the wire 
with a layer of carbonic acid gas, which, being more 
dense, drives out the ‘air and takes its place. The car- 
bonie acid is liquefied in tabes of chrome steel provided 
with a reservoir in which it takes the gaseous form be- 
fore passing into the cask; the reservoir is provided 
with a rabber tube which descends into the cask and 
also with a pressure gauge by whose indications the 
supply of gas is regulated. By this method very good 
results have been attained and at a small cost. 


The English government is conducting an interest- 
ing and unique experiment in connection with the 
foreign trade of Great Britain. For some time leading 
manufacturers have couplained and suffered a good 
deal of inconvenience from their inability to obtain any 
information exclusively for their own benefit. regard- 
ing commerce in foreign countries. For instance, when 
an English firm received a contract from a foreign 
souree they experienced considerable difficulty in en- 
deavoring to aseertain the financial status of their 
client, unless they dispatched their own agent, which 
they were notin a position to do. Now the 
ment has appointed commere‘al agents in Russia, 
Switzerland, the United States, and Central America, 
for the sole purpose of c.nswering inquiries and forward- 
ing any information that may be desired by English 
firms. By this means, English manufacturers will be 
able to obtain private, confidential, and exhaustive in- 
formation regarding any particular process, bona fide 
character, or otherwise, of contracts; in short, exactly 
the same information as if they had dispatched their 
own representative to the country to conduct the in- 
The government intends to try the ex- 
If it proves successful, it will 
Of course a 


govern- 


vestigations. 
periment for two y ars. 
doubtless be continued and extended. 
small charge is made for all information supplied, vary 
ing according to the character, and time expended in 
the investigation, but taken on the whole the charges 
are so moderate that no complaint as to their exorbit- 
ance ean be made. For instance, the charge levied upon 
an ordinary inquiry is $1.25; for inquiries as to trades, 
$5.25; for extended inquiries involving long reports 
and information of an exceptional character, up to $25. 
If the agent has to undertake a railway journey, the 
cost of same inust be defrayed, together with $5 a day 
for his expenses ; $2.50 for a broken day, and $5 per 
night for subsistence. British firms requiring any such 
information, ean obtain, if necessary, an estimate of the 
cost of obtaining same, by application to the Embassy 
or Legation of the country in which they desire the in- 
vestigations to be conducted. The agents will also 
forward complete and detailed reports upon commerce, 
industries, and so forth, to the home government, at 
various intervals. 
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Electrical Notes. 
In Egypt the telephone operators are all men, and 
they are required to be expert linguists, speaking Eng- 
lish, French, Italian, modern Greek, and Arabic, 


A Portugal paper gives details of an invention for 
facilitating fox and badger hunting. It consists of a 
small electric lamp fixed to the collar of the dog, which 
is to enter a burrow. The effect of this light is to 
frighten the animal and cause him to come out of his 
burrow. 


In Germany considerable attention is being devoted 
at present to the application of electricity in agricul- 
ture. One of the most recent wovements in this diree- 
tion is the formation of a syndicate in the district of 
Ochsenfurt, Bavaria, for the establishment of an elec- 
tric system for use in agricultural work. The current 
will be furnished by a central station, which will use 
hydraulic and steam power; the distribution of eur- 
rent will be made at high potential, 5,000 volts, to the 
territory where it is to be used. In each farm will be 
located a sub-station, provided with a distributing 
switchboard, and the current will be. utilized to oper 
ate threshing machines, root-eutters, crushers, ete. 
The electric motors are of simple construction and 
sufficiently solid to stand wear and tear, and are oper- 
ated without difficulty. The current will also 
utilized for the lighting of the villages in the neighbor- 
hood. 


be 


A new theory of atmospheric electricity has beeu 
established independently by Messrs. Elster and Geitel, 
on one hand, and by J. J. Thomson and Wilson on the 
other. This theory is based on the properties of ion 
ized gas. The solar light, and especially the uitra-vio- 
let rays, produce in the atmosphere the phenomenon 
known as ionization, giving rise to an equal number of 
ions charged positively and ions charged negativel, 
As these are in equal number in dry air, their charges 
do not develop an electric potential of an appreciable 
value; but when the air has been cooled below the 
dew-point, it appears that the negative ions serve as 
nuclei for the condensation of the humidity into drops, 
and these, in falling, take with them the negative ions, 
soon leaving an excess of positive ions in theair. This 
causes a rise in electric potential due to the presence 
of these ions, and hence the electrical phenomena 
which accompany rain, A number of laboratory ex 
periments have been made which seem to bear out 
this theory. 


Two new telephone stations have been erected at 
Vienua, which replace the old installation, this having 
proved insufficient to meet the demands. The two 
central stations make conaection at present with 12,000 
subseribers in the city and suburbs, and have a maxi- 
mum capacity of 30,000 subscribers. The surface vecu- 
pied by the two new buildings is about 14,000 square 
yards each ; they have four stories and cellar, the lat- 
ter being reserved for the machines and for the general 
distributing boards into which the subscribers’ lines 
enter. The ground floor is occupied by various offices 
and public telephone cabinets, and the first floor con 
tains the sets of accumulators which furnish the car- 
rent for the system. On the upper floor are several 
large alls, well lighted and ventilated, which contain 
the intermediate switchboards and the connecting 
boards of the station. In one of the stations there are 
48 of the latter, corresponding to 144 operators; in the 
second station there are 36 boards and 108 operators. 
The construction of the buildings, ground included, 
has cost about $400 000, and an equal sum has veen 
expended for the telephone lines and apparatus. 


The city of Alexandria is provided with a system 
of electric railways, which bas been in successful oper- 
ation for some time past. The central station is 
located near the canal of Mahmoudieh, which is fed 
from the Nile. The various buildings cover an area of 
15,000 square vards. The dynamo room is provided 
with three sets of dynamos, besides a switchboard and 
the necessary connections for the feed circuits. The 
first set of dynamos includes two railway generators of 
the Walker type, having a capacity of 350 kilowatts 
each ; they are direct-connected to compound engines 
of Beigian make. The second set consists of two 100 
kilowatt generators of the same type, with tandem 
compound engines, and the third group is a dynamo 
of 150 kilowatts, with a 200 horse power engine. Tlie 
boiler room contains five boilers, of which onc is used 
as a reserve, The switchboard is of black marble, 
div'ced into seven panels, six of these being used for 
the different feeder connections; the seventh is a: 
ranged for a battery of 225 accumulators, whose clarvo 
assists the dynamos at times of heavy traffic. The bac- 
teries are of the Sellon-Volekmar type, having a capi- 
city of 1,500 ampere hours. The system of electric 
roads in Alexandria has a total length of {8 wiles, not 
including 12 miles of road which is now operated by 
steam, but will soon be changed to the electric syste. 
At present the road employs 50 wotor. cars and 40 trail- 
ers, each of the motor ears having two motors of 85 
horse power. A foundry and machine shop have been 


constructed at the central station to make repairs and 
different pieces of apparatus. 
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LONDON’S NEW UNDERGROUND ELECTRIC RAILWAY. 

In a few weeks’ time the new electric railway in Lon 
don will be opened for traffic. This system, called the 
Central “London Railway, which is the third and 


nd constructed in the English metropo- 
populated sub- 


largest of its ki 
most thickly 
urbs, which has always urgently required a rapid means 
The line is six and a half miles 
the Bank of England, 


lis, opens up one of the 


of transit to the city 


in length, and stretehes from 
the foeus of all London's trade, to Shepherd's Bush, in 
under sowe of the 


Holborn 


busiest arteries, 
Oxford 


the West 


such as ({ 


passing 
‘heapside, Newgate and 


Streets, in its progress, with stations conveniently 


situated for reaching the most important centers, such 
as the General Post Office, the British Museum, Regent 
street, etc. 

It is only within recent years that the possibilities of 


underground electric traction has dawned upon British 


engineers The City and South London Railway, 
which was opened in 1890, proved that the idea was 
not so chimerical as it bad at first appeared. That ex 
periment Was attended with such prodigious success 
that other similar railways were rapidly projected. 
Now there is every reason to believe that in the near 
future the net ind breadth of the English metropo- 
lis will be honeyeombed with electric railways. Not 
that there is any danger of London being oversup- 
plied in this dir on, sinee such an event would be 
well nigh impossible {t the present time, consider 
ing its lnnoportance ana merece, the Intercomimuni 
cation of the great city is very inadequate and unsatis- 
factory 

it was the most cherished ambition of the late Mr. 
Greathead the invel r of the shield. whieh has done 
yeoman service iccou plishment of successful 
tunneling for subterranean railways —-that London 
should be supplied with an efficient and thorough sys- 
tem of intereommunieatior Unfortunately, there 
were severa nes wi h militated against the realiza- 
tion of such a desire, First, there was the question of 
vested interests, which proved an almost insurmount- 
able difficu Io tunnel through private property, 
even at a ith of eighty feet, could only be per 
formed after the payinent of exorbitant compensation 
te the owners of that property. When the bill 
for this Cent London Railway was brought be- 
fore Parli ‘ in the usual course, it was passed 
upol | ex} 
stipuiation i 
the railroad f 


lowed the lines « 


the streets ind 
did not encroach 
upon privat pro 
perty at al $y 


this means eavy 
expenditure nthe 


way of compen 


sation has been 
aimost entire 
obviated, w the 


result that the to- 


tal actual! ost of 

whole vork 
has been abon 
$10,500,000 or o ly 
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the arriving trains cross over to the departure plat- 


forms. 

It was originally intended that the electric locomo- 
tives should be of Evglish wanufacture, but no engi- 
neering firm could guarantee delivery within the stipu- 
lated time, so the Electric Traction Company placed 
their contracts for the electric equipment with the 
British Thomson-Houston Company, of London. The 
locomotives, which were built by the General Electric 
Company, of Schenectady, are eight-wheeled, nearly 30 
feet in length, and 48 tons in weight. They are 
equipped with four gearless electric motors, one ap- 
plied to each axle. The driver's cab is placed in the 
center of the engine, thus providing a splendid lookout 
both in front and behind. The current is conveyed to 
the locomotive by the third rail, while the return cur- 
rent is carried back to the geverating station through 
the ordinary rails. The third rail is steel, of 80 pounds 
weight to the yard, laid on porcelain insulators, while 
the joints are bound with flexible copper bonds. The 
track rails weigh 100 pounds per yard and are laid on 
longitudinal sleepers. 

The depot is at Shepherd’s Bush, the western termi- 


nus of the line, It covers a space of 800,000 square 
feet. The generating house measures 200 feet by 86 


feet. The necessary plant was installed by the British 
Thomson-Houston Company, of London, and comprises 
six gearless compound condensing engines, each develop 
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The fare will be 2d (about 4 cents) and up to 8 o’clock in 
the morning it will be possible to cover the journey for 
2cents. The service will be for twenty hours of the 
day, commencing at 5 A. M. and finishing at 1 the next 
morning. It was hoped that an incessant day and night 
service would be possible, but this scheme was frus- 
trated by the Board of Trade, who stipulate that the 
permanent way should be examined daily, and, as this 
is impossible while the trains are running, the early 
hours of the morning will be set aside for this purpose, 
The ventilation of the tunnels is perfect. The trains 
almost fit the tunnels, and thus act as pistons, so that 
there is a constant current of fresh air in circulation. 
The temperature is also very even—cool in summer 
and warw in winter. 

In a future article we shall illustrate the engineering 
features involved in the construction of the road. 
>-e-2 
Strategy of the Ants. 





Says The New Orleans Times-Democrat: ‘There 
are a good mauy auts of different varieties on the lot 
at my country place near Covington,” said a New Or- 
leans business man, “‘and last year 1 began to make 
a systematic study of their habits. I found it a most 
fascinating pursuit, and have resumed it with much 
enthusiasm during several visits this year. A little in- 
vestigation will convince almost anybody, I think, 
that the ant approaches nearer to man in point of in- 
telligence than any of the lower animals. Some of the 
things I have seen are so marvellous that I would 
hesitate to speak of them if similar wonders had not 
been fully recorded by trained scientists. Near one of 
my flower-beds is a colony of small red ants that are 
extremely industrious in collecting food, and they fre- 
quently performed the most astonishing engineering 
feats in transporting heavy burdens to their homes. 
Not long ago I watched a party of about a dozen, that 
had found the body of a small spider and were drag- 
ging it toward the nest. The spider had hairy legs, 
which stuck out in every direction and caught on ob- 
stacles, greatly retarding progress. For several min- 
utes the ants rolled away with their awkward booty, 
and then stopped and seemed to hold a council. A min- 
ute fragment of dry leaf was lying on the ground, 
presently they all laid hold and pulled the spider on 
top of it. They then seized the edges and slid it along 
without difficulty. On another oceasion I saw a large 
body of these 
same ants start 
out for a raid on 
another colony. 
They marched 
like an army, 
with scouts 
thrown out at the 
sides, and, when 
several feet dis- 
tant from the 
nest, divided into 
two parties. One 
kept straight on 
and was soon en- 
gaged in fierce 
combat with the 
other tribe, while 
the second de- 
tachment made a 











a little over #2,- 


500.000 per m 


The stations on 
the average are 
placed half a mile 
apart. The track is arranged so that in leaving a 
station the train is or a down grade and is on an up 
grade inapproachingastation. After leaving a station 
the track descends in a gradient of 1 in 30 for a 
distance of about 300 yards; and similarly rises at 
1 ji 60 r at 600 vards to the next station. 
By this system of construction the stations are 
placed about 1 feet above the center of the inter 
mediate sections of the track The advantages accru 
ing from this principle are obvious. Standing in the 
station on the brow of an incline, the locomotive does 
not have to exert the same amount of power in start- 
ing that it would have » exert were the track level 
Then. when running into a station, the incline natur 
ally retards the speed of train, so that exces 
sive application of the Westinghouse brake. with 
which tl train is provided is not necessary to 
bring the train to astandstill in the station, while 
th ing ver-shoe gthe platform is considet 
ib " | 

rh ure i feet in length. The 
stations are ned with glazed tiles and illuminated 
with « I'he ‘ illy worked lifts giving 
access to platfo three to five of which are provided 
at each stat with the exception of the termini, were 
constructed by Mess s ugue & Company, of New 
York. In the event of an accident rendering the lifts 
abortive, and for the ence of the small minority 
who do vot ears ise ft t 1 wide spiral staircase is 
provided There are thirteen stations throughout the 
er em, ge thetw termini At the lat 
ter there are two large cross-over tunnels in which 


One of the 48-ton Blectric Locomotives. 


LONDON'’S NEW UNDERGROUND ELECTRIC RAILWAY. 





ing 850 kilowatts. The three-phase system has been 
adopted as the most satisfactory in this particular in- 
Each engine registers 94 revolutions per min- 
ute and indicates 1,300 h. p. The boiler house oecupies 
13,050 square feet, and contains 16 Babeock & Wilcox 
water-tube boilers, arranged in pairs. The heating 
surface of each boiler is 3,580 square feet; hourly evapo- 
ration of water 12,000 pounds; pressure 150 pounds 
to the square inch. The furnaces are fed with 
mechanical stokers. These are supplied by a cold 
storage tank at the top of the boiler house and fed by 
a coal conveyor, which also performs the dual office of 
In addition there are the neces- 
sary locomotive and carriage sheds and repair shops, 
while three miles of sidings have been laid down. The 
erection of these buildings has been greatly facilitated 
by the utilization of numerous electrical devices for 
the transport of the material. The electric installation 
F. Parshall, and was carried 
for the British 


stance. 


removing the ashes. 


was designed by Mr. H 


under his acting 


Thomson Houston Company. 


out supervision, 

It is proposed that a frequent and rapid service of 
trains shall be inaugurated. Trains will run every 24¢ 
minutes and will complete the entire journey in twen- 
ty-five minutes. The weight of the train is 105 tons, 
exclusive of locomotive, and it will carry 336 passengers, 
The cars are constructed on the American principle, 
with the corridor extending down the center and the 
seats ranged on each side. Only one class of accom - 
A mean speed of 14 miles per hour 
fast traveling is somewhat 


dation is provided. 
will be attained, though 


prevented by the short distance between the stations. 


Train of Cars in the Terminal Sheds. 


detour and fell 
upon the hill from 
the rear. The re- 
sult was a great 
victory for the invaders. Anybody who feels inter- 
ested in the subject and who will put in a little time 
at close study will be certain to witness exploits fully 
as astonishing as those I have described. I doubt 
whether there is any line of scientific research so at- 
tractive to the amateur.” 
a 
A New Star in Aquila, 

From an examination of the Draper Memorial photo- 
graphs, Mrs. Fleming has discovered, says Prof. Pick- 
ering, a new star in the constellation Aquila. It was 
faint to be photographed on 96 plates taken 
between August 21, 1886, and November 1, 1898, al- 
though stars as faint as the thirteenth magnitude are 
visible on some of them. It appears on eighteen photo- 
graphs taken between April 21, 1899, and October 27, 
1899. On April 21 it was of the seventh magnitnée, 
and on October 27, 1899, of the tenth magnitude. Two 
photographs taken on July 6 and 9, 1900, show that 
the star is still visible. Photographs taken on July 3, 
1899, show that its spectrum resembled those of other 
new stars, while the photograph taken on October 27, 
1899, shows that the spectrum resembled that of the 
nebule. On July 9, 1900, the object was ob- 
served with a 15-inch equatorial by Prof. Wendell, 
who estimated its magnitude as 11°5 to 12°0 and con- 
firmed the monochromatic character of its spectrum. 

I ns 

IN the month of March, upon the railroads of the 
United States, there occurred 82 collisions and 116 de- 
railments and 6 other accidents, killing 37 passengers 
and injuring 168. 


too 
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TTACK ON THE COAST-DEFENSE SHIP “BELLEISLE ” 
it is a eurious fact, that although Great Britain 
esesses such an enormous navy, greater, indeed, than 
.t of the two next largest naval powers, she has nev- 
had an opportunity to submit her theories of attack 
1 defense, as embodied in her modern fleet, to the 

-tieal test of war. It has been the lot of the two 
ingest in the modern navies of the world to gather 
priceless experience which is to be reaped from 
val campaign. Japan at the battle of the Yalu, 
i the United States at Santiago and Manila, gained 
practical experience than could be gathered in 
ole deeade of proving-ground experiments. 
the recent costly trial with the * Belleisle,” the 
trish Admiralty endeavored to reproduce as far as 
s practical, the conditions of an actual sea fight, 
ecting in this vessel one of the many 
tleships, which appear in the lists of the British 






obsoiete 





ivy under the head of ‘‘ Coast Defense Ships.” The 
Relleisle,” whieh was completed in 1878, is an iron 
essel of 4,870 tons displacement, with engines of 2,600 
rse power, giving a trial speed of 11°9 Knots. She is 
protected by a continuous belt of armor, which varies 
from 12 to 6inches in thickness. Amidships is an octag- 
nal redoubt and battery, which is protected by armor 
varying in thickness from 9 inches to 5 inches, and 
varried within this redoubt, at the four angles, are four 
14-inch muzzle-loading guns ; above the battery are 
a few smaller rapid-fire machine-guns 
The “ Belleisle ” 


six 6-pounders, 


being scattered throughout the vessel. 


was moored off Selsey Bill, not far from the Ports- 
and above what is known as the 
ledmerry Shoals, shoal water being selected to in- 


that in case the vessel foundered, she would sink 

ta few feet before touching bottom. To give the 
est its full value, and reproduce actual fighting con- 
litions, the ship was cleared for action. Splinter nets 
were spread, torpedo nets were run ont, and the ship's 
boats were left upon the davits. To determine the 
effect of gur-fire upon the crew, dummy sailors were 
placed about the guns in positions corresponding to 
hose which would be oceupied in an engagement. The 


fire-fighting hose was 
run out and the 
pumps were started, 
the decks being kept 
continuously wet 
during the bombard- 
ment. 

The first-class bat- 
tleship ‘* Majestic” 
was selected to make 
the attack. This is 
one of the most for- 
midabie vessels of 
the British navy, 
with a displacement 
of about 15.000 tons, 


Scientific American. 
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DIAGRAM SHOWING HITS WITH 6 AND 12-INCH SHELL. 


and an armament of four 12-inch breech-loading rifles, 
twelve 6-inch rapid-fire guns, eighteen 3-inch rapid- 





INTERIOR OF BATTERY, SHOWING 12'¢-INCH MUZZLE-LOADING GUNS AND DUMMY CREW. 


fire guns, and 
twelve 3-pound- 
ers. The ‘ Majes- 
tic” approached 
the ‘* Belleisie” 
from astern, and 
at a distance of 
1,700 vards turned 
to port and open- 
ed fire. She steam. 
ed on an elliptical 


course around the port side of the vessel, the range vary 
ing from 1,700 yards astern, to 1,300 yards abeam and 
1,700 yards ahead. The speed of the “ Majestic” was i2 
knots an hour. The attack was made with the whole 
available battery and lasted just 944 minutes. It is es- 
timated that during this time the *‘Majestic” fired eight 
rounds of 12-inch common shell, about the same number 
of 12-inch armor-pierecing shell, two hundred rounds of 6- 
inch sbell, half of them being loaded with lyddite, and 
half of them being common shell; also between four 
hundred and five hundred projectiles were fired from 
the 38-inch guns and between seven hundred and eight 


hundred from the 3-pounders, The result is shown in 


5 pdr 
= 7 


6 pdr Spar 
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CONDITION OF “ BELLEISLE ” AFTER 914 MINUTES’ ATTACK BY FIRST-CLASS BATTLESHIP “ MAGNIFICENT.” 
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the accompanying photograph by Symonds & Com- 
pany, of Portsmouth, which was taken after the shot- 
holes had been plagged and mattresses placed over 
the had blown through the 
vessel's precautions 
prevent her from foundering on the trip to Ports- 


huge rents which been 


sides which were necessary to 


mouth. 


Among the voluminous data, of more or Jess tech- 
nieal aceuracy and value, published concerning this 


remarkable experiment, by far the best is that which 
appeared in The Engineer, London, to which we are 
indebted for the accompanying diagram of bits re- 
corded after the bombardment. As was to be expected, 
the greatest destruction was wrought by the 12-inch 
guns. Commencing at the bow and comparing the 
views of the ship taken before and after attack, it will 
be noticed that the deck structure at the bow, erected 
for the accommodation of seamen, has been blown away 
and thrown over on -nd, presumably by a 12-inch shell. 
In the after the there isa 
huge gap apparently made by a 12-inch shell, and as 


part of funnel-casing 
the funnel has entirely disappeared it is probable that 
by the same projectile. Below 
the belt, is a large in- 


blown 
this hit, at the upper 
dentation probably caused by a 12-inch common shell 


it was away 


edge of 


which, though it did not go through, opened a long, 
lateral crack about 6-inches in width in the armor. 
The most serious 12-inch hit, and the one that ulti- 
mately sunk the vessel, struck directly beneath the 
battery at the top of the belt, passed entirely through 


the armor, and biew a considerable portion of the side 
entirely of the armor being 
driven up through the flat armored deck, which, at 
thickness. The side armor 


backed up with 16 


inwards, one fragment 


this point, is 3 inches in 
here is 12-inches thick 
Strange to relate, no damaging frag- 


and is 
inehes of Oak 


ments seem to have passed into the engine room. It 


should be mentioned that this shot struck very ob- 
liquely. 

Another 12-inch shot struck the after angle of the re- 
doubt, It burst and blew out a hole about 12 feet 


square on the side and deck of the vessel, the head of 
the shell making a penetration in the armored face of 
the redoubt. 
tion through the 6-inch armor of the battery, while 


Above this shot-hole is a clear penetra- 


adjoining it a 12-inch shell has broken out a fragment 
Well aft on the quarter deck a 12-inch 
portion 
up a large area of 


of the armor. 


eommon shell has blown in a considerable 


of the side of the vessel and torn 
the deck. The deck beams are described by an eye- 
witness as being curled up like a lot of shavings, the 
eabins in the locality of this hit being reduced to 
match wood. 

In the earlier moments of the bombardment the 6- 
inch rapid-fire guns attacked the after portions of the 
vessel with common sbell, scoring the hits shown in 


the accompanying diagram. As the ** Majestic ” drew 


abreast of the “ Belleisie,” 6-inch lyddite was sub- 
stituted for 6-inch common shell, the attack being 
directed at the midship battery, the redoubt and the 
bow. It seems that the destruction by the lyddite was 


Both, 


enormously greater than that by common shell. 
red ends, but neither was able 


penetrated e unarm 
to do any damage to the armor plate. When lyddite 
shells passed through the unarwored end they reduced 
the interior woodwork to splinters ; but with this differ- 
ence, that while the common shell split up the wood- 
work, the lyiidite is deseribed as having pulverized it 
completely, nothing rewaining of it but dust. Where 
the 6 inch common shell burst between decks, the 
deck above shows but little signs of the explosion, but 
where lyddite burst, not only are there huge holes 


deck in 
lifted. 


the deck, but the entire 


blown up through 


the neigh vorhnood of the explosion has been 


Although leck beams were plentiful, their resist- 
ing power against lyddite seems to have been practi- 
eally nothing. In the diagram of hits, the penetrations 
are marked in full blaek, and the bursts of the 6-inch 
lyddite and common shells against the armor are 
marked by stars, 

Summarizing the minor damages, it may be said that 
the masts are almost cat in two, and the ship's boats 


make it certain 
available after a severe 


are 80 colpietely torn to pieces as to 


that no ship's boats will be 


action Ihe bridge is wach bent and twisted, and the 


bridge searchlight blown away ; although the couning- 


tower escaped injurv. The upper works were blown 


to pieces, the 6-pounders being either carried away or 


blown over sidewise, some of their fittings curiously 


enough being melted. Although the big guns inside 


the main battery were unhurt, the gun sights were de- 


stroyed ; while the dummies which stood around were 
all burned 

When the boarding party reached the ship they 
found that water was still being pumped through the 


hose and that the decks were flooded Contrary to ex- 


Too 


be attached to 


pectation, no fire had broken out on the vessel. 


much importance, however, must not 


this fact, tor the ship being stationary, there was no 
draft of air to assist a fire, as there was in the case of 
the Spanish cruisers that were destroyed at Santiago. 
The lessons of this valuable experiment are discussed 


in our editorial colamns, 


Scientific American. 


Tips for Inventors, 
The Keystone, devoted to the interest of jewelers and 
opticians, published monthly in Philadelphia, suggests 
that the inventors of the future will be those who care- 


fully study the natural world. The stones of the mills 
are another style of the molar teeth. The hoofs of 
horses are made of parallel plates, like carriage springs. 
The jaws of the tortoise and turtle are natural scissors, 
The squirrel carries chisels in his mouth, and the hip- 
popotamus is provided with adzes, which are con- 
stantly sharpened as they are worn. The carpenter's 
plane is found in the jaws of the bee. The wood 
pecker has a powerful little trip-hammer. The div- 
ing-bell imitates the water-spider, which constructs a 
suall cell under the water, clasps a bubble of air be- 
tween its legs and dives down into its submarine cham- 
ber with the bubble, displacing the water gradually, 
until its abode with fishes contains a large, airy room 
surrounded by water. In leaving its eggs on the water 
the gnat fastens them into the the shape of a lifeboat, 
which it is impossible to sink without tearing it to 
pieces. The iron mast of a modern ship is strength- 
ened by deep ribs running along its interior; a por- 
cupine’s quill is strengthened by similar ribs. The 
ivame work of a ship resembles the skeleton of a her- 
ring. When engineers found that hollow pillars were 
stronger than solid ones, they only discovered a prin- 
ciple that is very commonly seen in nature. A wheat 
straw, if solid, could not support its head of grain. 
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AN IMPROVED MARKING-GAGE. 

Our illustrations present a novel marking-gage, pro- 
vided with means for automatically adjusting one 
warking-point relatively to the other, thereby saving 
time in making adjustments. The inventor of the gage 
is Julius Opland, Calumet, Mich. 

The device comprises & hollow stock upon which the 
usual head-block is adjustably carried. Within the 
stock isa spring: pressed adjustable point-carrier, held in 
any desired position by means of a set-screw passing 











A GAGE WITH ADJUSTABLE MARKING POINT. 


through the stock and engaging a bearing- plate pro- 
vided with an upwardly-extending lug, which enters 
an opening in the stock to prevent outward movement. 
To the under side of the stock, a plate carrying a 
marking-point is secured; and serewed to the outer 
end of the spring-pressed carrier is another plate pro- 
vided with two marking-points, so that when one is 
worn away, the other ean be used. 

In making a double line with this gage for mark- 
ing out a mortise, or the like, the set-carrier is re- 
leased so that it can be moved outwardly by its spring. 
By holding the stock in one hand and a finger of the 
other hand against double-point plate, the carrier can 
be readily stopped at the proper measurement on the 
rule and locked in place by the set-screw. 

Whey it is desired to use only the marking-point on 
the stock, the double-point plate on tae end of the 
carrier is moved up and its lower point seated in a 
notch in the stock. By this arrangement the outer 
surface of the plate will be flush with the end of the 
stock. 





o-oo — 
Electro-Chemical Congress at Paris. 

The Fourth International Congress of Applied Chem- 
istry, which will be held at Paris from the 23d to the 
28th of July, will include ten sections, of which the 
tenth, devoted to electro-chemistry, promises to be of 
especial interest. M. Henri Moissan is president of the 
committee, which also includes other well-known 
scientists. The provisory programme for the electro- 
chemical section includes the following subjects: Bat- 
teries, dynamos, accumulators; galvanoplastic pro- 
cesses and material; production and use of ozone; 
production of ehlorine and of soda, chlorates of potas- 
sium and sodium, ete.; electrolytic production of 
metals, copper, nickel, chromium, ete.; aluminium and 
its alloys, wagnesinm, sodium and its alloys ; organic 
compounds. The subject of electric furnaces will form 
an important part of the programme, and the produc- 
tion of phosphorus, manganese, tungsten, ete., will 
be considered, as well as that of metallic carbides and 
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earborundum. Among other subjects are the prepara- 
tion of earbide of calcium, industrial furnaces and 
their efficiency, fabrication of acetylene, conditions of 
use, and purification, also generators and burners, 
Electric bleaching, disinfection, and other subjects will 
complete the programme. , 

—_—— +0 

Automobile News. 

Charging stations for electric automobiles have been 
established at several points between Oxford and Lon- 
don. 

The Prince of Oldenburg has recently made a re- 
markable trip in the Caucasus ; he traveled in an auto- 
wobile of the Gardner-Serpollet wake, which obtained 
the prize for the handsomest vehicle at the last exhi- 
bition at Monte Carlo. He gives an account of his 
trip in the following telegram sent to M. Serpollet, 
dated from Pati, in the Caucasus: ‘‘I have just fin- 
ished with brilliant success on your automobile, in the 
presence of the Minister of Roads and Bridges, the 
distance from Novorossik to Sookhoom, more than 312 
wiles, in the Caucasus Mountains, over an unfinished 
route, with steep grades and sharp turns, crossing the 
rivers by fords and rafts. The machine, carriage, and 
pneumatics were faultless.” 


An interesting series of races has been held from 
Nuremberg to Bamberg. The race for motor cycles 
was won by Herr Hasemann ; that for automobile car- 
riages was won by Herr Schmidt, who covered the dis- 
tance in 2 hours and 9 minutes, with Baron Scarisbrtick 
second ; the third competitor, Herr Bender, of Mann- 
heim, had an accident with his tire, and thus lost his 
position in the race, but deducting the time lost for 
making repairs, he covered the distance in 1 hour an 38 
minutes. Of the touring machines that of Herr Kn- 
ders, of Nuremberg, won the race, the time being 2 
hours 41 minutes and 47$ seconds. The race for road 
wagons had six competitors. It was won by Herr 


oo” 


Wegelin, of Augsburg, in 2 hours and 37 minutes. 


Inter-communication with the various mannfactur- 
ing centers of Lancashire, Eng., bas always been de- 
ficient or expensive. With a view to overcoming the 
difficulty, the Liverpool Self-Propelled Traffic Associa- 
tion are encouraging the utilization of the automobile 
wagons for the carriage of goods from oné¢ p:.ce to 
another. Next June it is proposed to hold a series of 
experiments under the auspices of this association for 
the purpose of ascertaining what types of vehicles are 
best adapted for road haulage traffic. The competi- 
tion is to be divided into three classes as follows: 
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A Laneashire syndicate is being formed for the pur- 
pose of taking over the type of wagon best suited for 
road work, and this syndicate proposes to inaugurate a 
service of road transport between Liverpool and the 
other principal manufacturing towns of the county. 


The automobile industry, though still in its infancy 
in Germany, is being rapidly developed, and, in the 
opinion of the United States Consul at Leipzig, is des- 
tined to become an important factor in the manufac- 
turing industries of the country. The large amount 
of capital and energy which is being expended upon 
this branch of industry indicates that the German 
business wen have great confidence in the future of 
automobilism. Last year there were about 1,000 men 
employed in and around Berlin in the automobile in- 
dustry, and it is expected that this number will be 
more than doubled during the present year. In France, 
the results which have been aimed at for the most 
part have been to obtain excellence in sporting and 
luxuriantly appointed automobiles, while in Germany 
just the opposite state of affairs has existed ; the manu- 
facturers have given more of their attention to making 
motor vehicles for the carriage of goods, and not with- 
out success, as was shown at the International Motor 
Wagon Exhibition, which was held in Berlin last year. 
For motive power, electricity and gasoline are almost 
exclusively employed ; the use of steam power is as yet 
hardly out of the experimental stage ; the same may be 
said of the employment of compressed and liquefied 
air, and of combined systems (gasoline and electricity, 
ete.). Electricity as a motive power has a strong com- 
petitor in gasoline; the electric automobile seems to 
be preferred to the gasoline type on account of its 
simple mechanism, less noisy ranning, and the absence 
of unpleasant odors. The gasoline automobile is used 
principally in transporting heavy loads, where great 
speed is desired, in the case of long distances, heavy 
grades, and where other difficulties are likely to occur. 
Hence, its adoption in Germany for brewery wagons, 
drays, omnibus lines connecting railway stations with 
inland towns, and for carrying passengers and loads in 
the country. 
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THE STATUE OF LAFAYETTE AT PARIS. 
jar engraving gives an excellent idea of the statue 
Lafayette presented by the people of the United 
ites to France. It was unveiled at Paris on July 4. 
» statue was modeled by Mr. Paul W. Bartlett, an 
eriean sculptor of prominence. Lafayette is repre- 
ted as offering his sword and services to the Ameri- 
eolonists in the cause of liberty. He is attired in 
. rich embroidered costume of an officer of the no- 
tv. His Flemish steed is represented with its mane 
tted and tail dressed in the style of the time. An 
estrian statue of Lafayette is particularly appro- 
ite, for, after landing at South Carolina, he rode 
»n Charleston to Philadelphia on horseback and 
re offered his services to Congress, The statue has 
.» erected in the Place du Carrousel in the space 
tly enclosed by the buildings of the Louvre. The 
estal was designed by Mr. Thomas Hastings, and 
whole monument is*intended to harmonize with 
richly ornamented surroundings of the Louvre. 
e work has been carried out under the direction of 
Redon. The height of the statue is 15 feet, and 
it of the pedestal 26 feet. 
-ever before was the Fourth of July so enthusiasti 
celebrated in Paris, not only by Americans, but 
Everywhere the American and French 
American flag 


the Freneh. 
were entwined and a gigantic 

i from the Eiffel Tower, and even the street ven- 

iid a brisk business selling theStars andStripes. 
Washington statue had been unveiled on July 3, 
the Lafayette statue was unveiled on July 4. It 
.s presented to France by American children. The 
tatue and pedestal were erected in staff, following the 
lent French eustom, for when statues are not en- 

ely completed, they exhibit and unveil the model, 
ind the statue is placed in position subsequently. 
\round the plaster model a large stand had been con- 
<trueted and was oecupied by prominent Freuch and 
American persons. Sousa’s band played the *‘ Mar- 
sellaise” on the arrival of President Loubet, who was 
received by General Horace Porier, the Americam Am- 
bassador to France. General Porter addressed the 
audienee in French and English. A speech was also 
made by Commissioner-General Peck President 
Loubet accepted the statue in the name of France and 
two boys unveiled it. There were 
other speakers, and Archbishop 
Ireland made a fine dedication 
A reception was given 
the 


address. 
by Ambassador Porter in 
evening, and a banquet was held 

Chamber of Commerce. 
lhe day closed with the playing 
of Sousa’s band in front of the 
Opera House. 

————_—_ eee —-- - 
Experiments in Temperature 
of Explosives. 

In a communication recently 
made to the Royal Society, 
Messrs. Macnab and Ristori, con- 
tinuing their researches upon 
modern explosives, give an ac- 
count of a series of experiments 
to determine more exactly the 
temperature reached by explo- 
sives in a closed chamber. Pre- 
vious experiments have shown 
thata. thin platinum wire is 
melted by the heat developed 
during the explosion, while a 
thick wire is unaffected; this 
proves that the temperature ex- 
ceeds the fusing point of plati- 
num, but the duratiou of the 
maximum is very short. The 
experimenters use for the pur- 
pose a thermo-electro couple of 
rhodium and platinum wires 
having different diameters, and 
thick eaough not to be melted 
by the explosion. The deflection 
of the galvanometer would then 
vary inverse ratio to the thick- 
ness of the wire forming the 
cvuple, and it would then be 
easy to calculate the deviation 
which would be caused by a 
couple infinitely small which 
would absorb all the heat in a 
time infinitely short; this devia- 
tion, expressed in degrees, would 
represent the temperature reach- 
ed. In the experiments a series 
of thermo-electric couples form- 
ed of wire of platinum and an 
alloy of platinum with 10 per 
cent of rhodium were used, whose 
diameter varied from 0°25 to 1°1 
millimeter, Each couple was 
successivly fixed in the interior of 
a shell, and the deviation of the 
galvanometer was registered by 
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Scientific American. 


the photographic method. It was thus found that gun- 
cotton is the explosive giving the lowest temperature ; 
then follow in order cordite ballistite (70 per cent fulmi- 
cotton with 30 per cent nitroglycerine), then another 
form of ballistite, with equal parts of cotton and nitro- 
glycerin. The experiments are now being made to de- 
termine the elements necessary to cenvert the devia- 
tion of the galvanometer, expressed iu degrees, into de- 
grees of temperature. 
E+ Oe — 
A SPRINGLESS HARNESS SNAP-HOOK. 
A snap-hook made without springs,and therefore more 
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A SPRINGLESS SNAP-HOOK. 


certain in its action than most similar devices, forms 
the subject of our engraving. The hook 
main portion and a keeper. The waiu portion hasa 
hook projected from the shank and a longitudinal slot 
extending into and through the shank. The keeper 
consists of a thumb-plate with a plane under face ly- 
ing snugly on the plane top face of the main portion, 
the front end of the thumb-plate being projected in 
position to engage the point of the hook, so as to close 


comprises a 
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the hook. On the under face of the thumb-plate is 
a longitudinal web lying friction-tight in the slot of 
the main portion. The web has a front extension 
forming a hook and lying adjacent to the hook of the 
main portion. The keeper is slidably mounted on a 
piu extending through a slot in the web (Fig. 2). In 
using the hook, the keeper is moved to the position in 
dicated by dotted lines in Fig. 2, and the eve or ring 
which is to be engaged is dropped into the hook of the 
web below the point of the hook of the main porti: n. 
Strain is then placed on the hook, so that the keeper 
and its web are made to move to the position shown in 
full lines in Fig. 2, thus preventing the disengagement 
of the snap-hook from the eye or ring of the harness 
with which it is connected. Since the keeper is fric- 
tion-tight on the body of the snap-hook, it cannot 
move accidentally to open the hook. Moreover, the 
strain of the harness will cause the keeper to remain in 
closed position. To open the hook, it is necessary only 
to push the thumb-plate back, to move the parts to the 
position shown by dotted lines. The device is the in- 
vention of James A. Gavitt, Waitsburg, Wash. 

—_—_—_— _— +@+-~.— 

A New Antarctic Expedition, 

The International Meteorological Committee, which 
held its last meeting at 
count of the projected expedition to the South Pole. 
which will be under the direction of Herr von Dry 
galski. The expedition will leave at the end of August. 
1901, and go at once to the Cape of Good Hope, stop 
ping only to make soundings from time to time in the 
South Atlantic. The equipage will be completed at 
that point, if necessary, and the magnetic observations 
will be begun. 


St. Petersburg, gisxes an ac 


From the Cape the expedition will pass 
by Prince Edward and Crozet Islands to Kerguelen, 
where at least one series of magnetic observations 
will be made. During the sea voyage, meteorological 
observations will be made every four 
between 11:30 A. M. and 1 P. M.a number of tem 
perature readings will be taken, so as to determine 
the maximum the air 


above the ocean. At Kerguelen it is proposed to estab- 


hours, and 


more exactly temperature of 
lish an auxiliary station, which will contain a register- 
ing instrument for nagnetic variations, magnetometers 
and an inclinometer, and meteorological observations 
will be made there, 
tomatic registering instruments. 
In November, 1901, the 
party will proceed eastward to 


using au 
main 


90° longitude, thea to Termina 
tion Island, going from there to 
the hypcthetical west coast of 
Victoria Land ; it is proposed to 
establish there the principal ob- 
serving station, which will be in 
operation from February, 1902, 
to the same period of 1903 ;.the 
return trip is then to be made 
In February, 1908, the expedi 
tion will proceed westward to 
ward Wedell Sea, if possible, and 
from there pass by Georgia to 
ward Tristan da Cunha 
ing from Kerguelen, 


Star: 
the mn + 
netic and meteorologied obser, 

tions will be made during tis 
trip; at the 
be established a complete set of 


wain station will 
instruments for magnetic varia- 
tions and a for 
magnetic measurements. 
the station a 


set absolute 
Frow 
series of observa- 
tion trips will be made in sleds, 
and magnetic 
taken with the portable instru 
The vessel carrying the 
constructed = of 


readings will be 


ments, 
expedition is 
wood, with a complete rigging 
of sails and an auxiliary steam 
engine. The latter, with its ac 
cessories, will be placed in the 
not to disturb the 
observations, which 


rear so &@s 
magnetic 


will be made on the captain's 
bridge. The use of iron will be 


distance of six 
observation 


avoided for a 


yards around the 
posts. 
bs > oo — 

Old Spiral Car Springs. 

A use has been discovered for 
old spiral car springs, says The 
American Railroad Journal. It 
been found that these often 


to per 


has 
contain 
mit of making cold chisels. Forg- 
ing into the necessary form is 
easy and the additional carbon 
required may be added by the 
cementation process, Cold chisels 
made in this way cost half as 
much as the high grades of steel 
which were formerly used. 


enough carbon 
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Sorrespondence. 





A New Calcimine Deposit, 
To the Editor of the SCIENTIFIC AMERICAN ; 

South Dakota has long been noted for the diversity 
of her mineral deposits, the Black Hills country being 
especially rich in gold, silver, and countless other min- 
erals. The eastern part of the State is now about to 
become a mining country also, through the recent dis- 
covery of a large bed of carbonates. In boring a well 
Antelope Lake, a few wiles from Webster, Day 
County, a Mr. Hartsough brought to the surface a sort 
of jelly-like substance, of dark slate color, and soon 
found this underlaid by a vein of pure white of similar 
nature. It is in the form of a stiff paste, absolutely 
without grain or grit, and on exposure to the air soon 
to be an ex- 


hear 


dries and hardens, Experiments show it 
cellent material for polishing ail sorts of metals, and it 
used as a tooth-powder or any 


is pure enough to be 
to chewists in 


Samples were taken 


sitdilar purpose, 
St. Paul and the analysis is as follows 


Per cent, Per cent. 

Calcium oxide—lime, 47°70 Combined as 

Magnesium oxide 87 - Carbonate of lin . 818 

Carbonic acid w4h) Carbonate of macnesia . 1x2 

Aluminium oxide. eee 1°18 

Insoluble residue —mostly silica, 8 &% s - 885 

Moisture ... ; ‘ nee sees ee 207 
10000 


It shows 85°18 per cent. of pure carbonate of lime and 
carbonate of magnesia. Mixed with water, 
it makes a perfect calcimine, which readily takes the 
most delicate tints, dries quickly, and will not crack, 
flake, or rub off. Mixed with oil it makes a fine quality 
ef putty. It is proposed to at ouce put a force of men 
to getting out the material aud preparing it for market 


1°82 per cent. 


as Caleimine. 
The bed is supposed to cover an area of about three 
made. The 
been used 


having been 

formation is peeuliar, as the ground had 
for years as a sand pit, from which large quantities of 
plastering sand have been removed. At about eight 
feet from the surface a layer of coarse black sand is 
and this bad never been pene- 


od that trees seemed 


acres, several test borings 


found, unfit for use, 
trated. Mr. Hartsough had notice 
to flourish in this part of his farm, and concluded that 
and made the 


there must be water near the surface, 


Scientific American. 


pose? shells, as on the top of the layer can be found the 
forms resembling snail shells, which soon crumble to 
powcer, and form the same substance as the main 
body. The find is certainly curious, and contains the 
possibilities of a profitable industry. The owner says 
that almost the entire amount of material of this kind 
now used in the United States is imported from Italy, 
and that this is superior in every way to the imported 
article. J. M. Patron. 
Aberdeen, 8. D. 





Simple Photographic Lens Adapted for Orthochro- 
matic and Telephoto Work. 

The use of orthochromatic plates for producing bet- 
ter color values in negatives, especially in the more 
accurate rendering of the different colors in a painting, 
is now quite extensive. 

But to the average amateur photographer provided 
with a folding camera of popular size, like a 4 X 5 or 
5 < 7, the extra bother of carrying additional plates 
and holders for obtaining such results is annoying. 
Nearly as good pictures may be obtained by photo- 
graphing through colored screens on ordinary plates. 
The same reason is applicable in the taking of distant 
or telephoto views, for which usually a special addi- 
tional expensive lens is required. 

To assist the amateur in greatly varying and utiliz- 
ing the lens he already possesses to the uses above de- 
scribed, including several others, Mr. U. Nehring, of 
this city, has lately introduced what is termed multi- 
chromatic ampliscope lenses arranged to be inserted 
adjacent to the diaphragm of the lens used. These 
lens adapters have the property of changing the char- 
acter of the focus of the regular lens, either by elon- 
gating or shortening it, thereby adapting the lens to 
take a view with a less or greater angle than it ordi- 
narily would. 

The front lens in the lens tube is unserewed out and 
the adapter lens dropped in next to the diaphragm, 
after which the front lens is reserewed in place, the 
change being made very quickly. When one is cramped 
for the proper distance to secure a picture, the adapter 
will shorten the focus sufficiently to enable the opera- 
tor to obtain a picture the right size at a wider angle. 
Special colored lenses are inserted in the same way 
for photographing paintings and other colored objects 
adapted to secure the best effects. Other adapters 
render the lens suitable for copying at short distances, 
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the regular lens tube and carries a negative lens for ex- 
tending the cone of rays, thereby greatly lengthening 
the focus and magnifying the image of the distant 
object. 

There is also an angular disk which will cut off half 
the picture when thiown upon the plate, so that dupli- 
cate or so-called double pictures can be easily made. 
A focusing lens is also included. In all something 
like a hundred different combinations, it is said, can be 
wade with the several lenses and tubes, and ali put in a 
box small enough to be readily carried in one’s pocket. 

This collection of auxiliary lenses and adapters 
promises to be very serviceable in the hands of ama- 
teurs, in consequence of the varied quality of work 
that can be done without the need of expensive differ- 
ent lenses. 


—>-+e-> 





Developer for Underexposed Plates. 
A developer which has been used with success for 
underexposed plates is given in the following formula : 


WEEP. cccvcccses ° ceccccceccoccecesess 1,000 cubic centimeters. 
eee esee Caveccee cecses 4 grammes. 
Hydrochinon.... ...... weccececss ecedece 2 = 
Sulphite of soda ....... nsdewsneéacesseume 60 = 

Carvonate of soda..... wiianenetune ecceen 60 ss 


This solution is to be recommended, as it will keep 

for a long time and does not stain the plate. 
The Current Supplement, 

, Thecurrent SUPPLEMENT, No. 1281, bas many articles 
of unusual interest. ‘‘California Hydraulic Mining 
Under the Caminetti Act” is an elaborately illustrated 
article dealing with the subject in an authoritative 
manner. “ Electric Ignition of Gas and Gasoline En- 
gines” is by P. P. Nungesser. ** Foreign Power Sec- 
tion of the Paris Exposition” is accompanied by a 
large engraving. ‘‘ The Means of Defense in Animals,” 
by Prof. Philip P. Calvert, of the University of Penn- 
sylvania, is concluded in this issue. The five articles 
have been of unique interest. ** Archeology of Lytton, 
British Columbia” is nd Harlan I. Smith. 
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SPLINT. — James G. Hvenes, Sheboygan, Wis. 


RECENTLY PATENTED INVENTIONS. 


Acricaltural Implements. 


COKN HARVESTER AND SHOCKER.—Joun Fep 


DERMAN, 1249 Market Street, Herristurg, Penn, The 
object of the invention is to provide a corn-harvester of | short fulcrum of the 
simple constra ym and practical operation, which per- 
mits two rows of corn t he quickly cut, gathered into a 
shock, ami then dropped in vertical position and bound 
before being released from the machine The features of PEDAL-ACTION 
novelty are to be found in the means for supporting the 


l 


vehicles, bicycles, and the like. Ratchet-wheels are 
mounted on a driving-shaft, with which wheel-levers 
coact. A  vertically-ewinging paw! is carried by each 
lever and is engaged by a spring pressed thrust-pin in a 
boxing on the upper sxe of each lever. Owing to the 
levers, a emall amount of power 
will be greatly increased when applied to the ehort mem- 
bers, and this increased power will be considerably aug- 
mented by the ratchet-wheels. 


tan, New York city. The inventor has so secured the 
pedals in their plano-cases that they can be readily re- 
moved and replaced, and has provided them with epring 
hinge supports, so that they will be noiseless in opera- 


MACHINE FOR CLEARING SILK OR OTHER 


atalks of corn while being gathered into a shock, and the 
mechaniam for dropping the bundle and holding it with- 
in the machine in vertical position, but resting on the 
eround, while being bound into a ehock, 
tion 
CORN-HARVESTER.—Wiiusam J. Lane, Ovena, 
Iowa. The machine is so constracted that the eare of 


corn are husked and detached while the etalke are stand. . 
; . ’ E Marie A. E. 
ing in the field. The eare are positively fed to the husk- » 
France. 
ing me anism #0 that they are broken from the shuck 
and subee quently « veyed te an elevator The husking 
mechaniem can be adju«ted so that the machine is adapt- 
P , 
ed for various conditions of the corn The bearing- 
®” | other, a brake 
wheels can be adjusted to arrange the body of the ma 
chine relatively to the corn. In a word, every provision 


TEXTILE THREADS.—Cuar.es G. Diepericas and 
Mareveter, Ste. Colombe les Vienne, 
This machine rapidly clears threads and frees 
them from defective knots, wisps, irregularities in thick- 
ness, doublings, and the like. On one side of a wind- 
ing-spool, driving mechaniem is arranged, and on the 
The thread is adapted to pass through a 
trimmer movable by irregularities of the thread. An 
operative connection is provided, whereby the movement 
of the trimmer will throw the winding-spool from an en- 
Only a minimum force is re- 

The result is that the ma- 
chine suite all kinds of thread, even the very finest. 
Stoppage ie immediate and does not involve a risk of 


Frank H. Pererwan, Manhat- 
The machine is arranged to insure 
a complete separation of the seeds from the pulp with 
The oper- 
ative parts consist of a cylinder with an opening ; 


has been made t simplify the work of the opera‘or and 
to produce machine which wi rform ite functioz 
Pp b ee Mm : ** | gagement with the brake 
with an efficiency that leaves nothing fo be desired, i - " 
quired for disengagement. 
PLOW-BEAM Ricuarp H. Purswets, Rosedale, 
Mies, The beam ix formed of a section of pipe doubled 
closely upon itself. Couplings secure the doubled por- breaking the thread 
tions of the pipe rigidly together. On the forward, 
- pt bape ward, |  RAISIN-SEEDER. 
doubled end of the beam, i« a cievis through which a bolt " = ; 
tan, New York city. 
ie passed, extending between the doubled portions of the 
beam The doubling of the pipe forme a non-circular mat unduly 1 he latter b i 
€ ing Bi 
‘ iw end without further labor The bolt passed be- ey ee ee eee a eee 
tween the pipe portions obviates the necessity of drilling 


a bole through the beam 


Mechanical Devices, 


| 
| 
| 
| 


a flexible belt passed over the cylinder and having its 


| ends paseed through the opening and secured to the 


periphery of the cylinder; and pins 
A member is attached to 


inekle face or 
mouuted on the flexib'e belt. 


| the « ylinder and fits in the opening to form a continna- 


periphery of the drum. Pins for impaling 


the raisins are attached to the member. 
Jennings, 


Ateeet L. Trees, 


Rosert K. Taumier, Manhbat | 


exhaust-steam from the engine cylinders without danger 
of creating back-pressure, to provide a perfectly-bal- 
anced non-pulsating draft in the fire-box and emoke- 
flues, and to reduce the consumption of fuel, Mr. Slocum 
increases the distance from the base of the draft-pip> or 
stack to the tip of the exhavet-nozzle. so that it requires 
considerable time for the unrestrained steam to travel 
from the nozzle to the stack. 

LOCOMOTIVE-PILOT RIGGING.—James F. Dunn, 
Salt Lake City, Utah. The invention relates to means 


| for mounting a coupler on a locomotive-pilot, so that the 


coupler may be raised to inoperative position or lowered 
into line with the face of the pilot. The pilot is thus 
permitted to operate effectively. The invention also em- 
bodies means for mounting the coupler draw-head, such 
means serving to brace the buffer-beam against the cylin- 
der-saridle. 





Puzzles, Games, and Toys. 

PUZZLE. - Atsa C. Booru, Burlington, Vt. The 
puzzle is based upon the story of Jonah and the whale 
and is designed to afford considerable amusement and to 
require considerable skill in its solution. 

GAME.BOARD. — Wuusam H. Hrityer, Atlanta, 
Ga. The essential feature of the invention is to be 
found in the uee of four permanent horseshoe magnets. 
It is the object of the game to strike a steel ball with a 
mallet, so that the steel ball will be made to adhere to 
one of the magneta 

MECHANICAL TOY.—Groree Wats, Jr., Everett. 





Mass. The toy is made in the form of a football player, 
the arms of which hold a ball. The arma, moreover, are 
releasably held and work with « swinging leg, also re- 
leasably held, so that when the arms are made to drop 
the ball, the leg is thrown to kick the ball. 





Miscellaneous Inventions, 
BOILER-TUBE CLEANER,—Worrutneton H., In- 
GERsoLL, Hamburg, N.J. The cleaner is a member of 
that class of devices in which a steam-jet is employed. 
A twirling motion is given to the steam jet, which pro- 
daces suction, whereby air is drawn into the flue. This 





| air, instead of being thrown directly into the flue, is de- 


| Oklahoma Territory. ‘The parpoee of the invention i to | fected outwardly and finally discharged toward the 


provide a cotton-preas for forming cylindrical bales by 
length of batting. By this ar- | 
rangement not only isa more compact and easily-han- 
died bale produced, bat also one less liable to become 





Rallway-Appliances, 

Rosert F. Apams, Oakman, 
Ala. This novel cattle-guard is designed to be placed 
along the line of a railroad-track at the abutting ends of 


| center, near the periphery of the flue. Thus the inventor 
securcs a plentiful supply and effective distribution of 


the heated air. The blast of steam and hot air is very 
effective where it is most needed—that is, at the per- 
| iphery. 


DEVELOPING-TRAY.—Strvart B. Moore, Man- 
hattan, New York city. The invention comprises a tray 
which is adapted to receive the plate to be developed 
without exposing that plate to white light. The tray is 
provided with a reservoir so arranged that the solution 


a division-fence, where a break in its continuity must | can pe admitted to the chamber containing the plate and 


necessarily occur in order to give passage to the railway- 
The invention consists in a peculiar construc. 


then discharged when desired. The tray is also 
provided with oppositely-located windows, which are 


tion and arrangement of gites arranged to be automatic. | previded with a plate of any transparent, non-actinic 


ma, rial (ruby glass or celluloid), so that the pro- 


LOCOMOTIVE-EXHAUST.—Esenzer N. Stocum,.| gress of development can be observed in broad day- 


In order to ingure a free escape of the 


WINDMILL-GEAR.— Gipson J. Moonr and Frank 
E. “oox, Eureka, Ca The inventor has simplified the tion of the 
driving mechaniem of a windmi He employe gearing | 
in such & manner that the driving motion of wind-power| CO’TTON-PRESS. 
ix simultaneous and weil-nigh directly applied to the 
pump-rod at opposite sides Th netruction is also 
euch that the « *, crooked arms. or walking-beams to | rolling a continuous 
be found in almost all windmills to bring the pump-rod 
to the center, are dispensed with 
BOAT-LOWERING MECHANISM —Cant Scunen- | Sted. 
MANN, Bremen, Germany hie invention comprises a 
motor and a m : lavit A drum i* geared directly 
to the motor ar i push-red ix geared ¢t the motor CATTLE GUARD. 
through the medinr " teh lhe pneh-rod serves to 
throw the davit outboard, and a connection between the 
drom and davit throw th lavit inboard Tripping | 
devices are driven in time with the push-rod and serve 
automatically to th hand motor-controlling | tracks, 
device in time with the | 
DRIVING MECHANISM, - Awron E. H. J. Tuoens- | “lly operated by the a 
DEN Vnsonie ' | ! m mechaniem is in 
tended for use in connecti ith machinery, motor- | Fort Smith, Ark, 


light. 4 


This splint is especially adapt d for use on the lower 
limbs, bat may also be employed on the upper limbs. 
The construction is ench that the splint can be simply 
and readily applied, and that the fractured member can 
be examined at any time and the wound properly dressed, 
without disturbing the union of the parts. The splint can 
be adjusted to secure perfect extension and fixation 
without pressure on any part of the limb, thus preventing 
shortening or deformity after a fracture. Pneumatic or 
hydraulic pads are employed to distribute the pressure 
evenly. 

FENCE. WIRE LOCK.—Epwin L. Froeeart, Spear- 
fish, S.D. The lock consists essentially of a tongue on 
the fence-post, opposed to which tongue is a recess 
whose wall is provided with a longitudinal slot and a 
traneverse slot, The wire is placed between the tongue 
and the vertical wall of the recess, entering the transverse 
slot. The tongue is then driven to an engagement with 
the walls of the recesses, so that a rib on the tongue will 
enter the longitudinal slot and kink the wire. 


PROCESS OF TREATING MINBRAL WOOL.— 
ALExanpDeER D. E_sers, Hoboken, N..J. Though min- 
eral wool has been widely used as an insulator of heat, 
cold and sound, few devices have thus far been either 
made known or put into operation, whereby this mate- 
rial can be applied in a practicable and marketable man- 
ner, except to pack it in its loose state-into the spaces to 
be deafened. This method is both costly and defec- 
tive, for which reason Mr, Elbers prefers to mold the 
wool into bricks or sheets, which he finds are far more 
sefficient that the loose material, in addition to their being 
less expensive. 

COG-WHEEL WITH DETACHABLE TEETH.— 
Grorez Dornavr, Frankfort-on-the-Main, Germany. 
This cog-wheel consista®of a wrought-iron or steel rim 
of great strength, cogs of wood or metal, and wedyes 
securing the cogs in place, The invention is designed to 
permit the cogs of such wheels to be attached, detached, 
and exchanged with despatch, and @o render the con- 
struction of ench wrought cog-wheels simpler and 
cheaper than those now in use. 

CATTLE-STANCHION:— Water D. Cass, Granby, 
Conn. The purpose of this invention is to provide a 
catule-stanchion by which the stock can be securely yet 
comfortably held and which can be easily manipulated. 
This purpose is attained by providing the stanchion with 
upper and lower end sections adapted to be shackled to 
the sills of the stable and having each a semicircular 
shape. These end sections carry side sections, one of 
which is hinged to the lower end section and secured to 
the upper end section by certain novel devices forming 
an antomatic latch, 

WINDOW. —Pasquae C. Pascate, Manhattan, New 
York city. This invention relates to stationary. sliding, 
pivoted, or hinged sashes for windows, The sashes are 
provided with hinged frames which are opened in sach 
manner as to uncover the entire space within the bounda- 
ries of the members of the sashes. When two sashes 
are employed, the upper member of the hinged frames of 
one sash and the lower members of the hinged frames of 
the other sash constitute the meeting-rails of the sashes. 





JULY 21, 1900. 








en one sash is in front of the other, the hinged 
imes of each sash can be freely manipulated, The 
ved frames can be locked in any position. 


rHROAT-FRAME FOR MAIL-BAGS. — CnaR_es 
.reman, Gales Creek, Ore. The inventor hae devised 
ingenious throat-frame for mail-bags, which hokis 
mouth of the bag open at full extent in rectangular 
» for the free reception of the mail-matter, and also 
ne a secure closure for the bag-mouth. The improve- 
nt, although primarily designed for use upon mail- 
os, is also applicable to other bags. 
COVER CLAMP AND HANDLE FOR FRUIT- 
\SKETS.—Masor TUCKER, Brockton, N. Y. The de- 
performs the dual function of serving as a handle 

a fruit-basket and ag a means for securing the cover 
the basket in place, This combined clamp and handle 
be readily sprung to proper position upon the differ- 
sizes of baskets usually employed for packing grapes 
known upon the market as “climax baskets,” 
ievice tends materially to strengthen any basket to 

h it may be applied. 


CRAPER.—Wituiam H. Onton, New Orleans, La. 
purpose of the invention is to provide a scraper 
) may be easi!y dumped and handled, to which end 
») mechanism is employed for holding a bucket in 
e position and for raising it, so as to carry its load 
damp, and then for readily and quickly inverting 
icket to discharge its contents, 


sTRAPPING-TOOL, — Witttam = Max, Brooklyn, 

York city. To provide a tool for conveniently 

ing and stretching metal straps across the side of a 

fore nailing is the object of the invention. The 

ix composed of an elongated handle and a fixed grip- 

iaw, which are formed integrally. To the fixed 

jaw 9 movable jaw is pivoted, provided with a tail-piece 

-xtending back on the handle. A movable fuicrum- 

ck is arranged in a guide.socket in the under side of 

handle and has a foot or shank which passes through 

handle, is secured therein, and is adapted to work in 
tact with the tail-piece of the movable jaw. 


ADJUSTABLE BOOK-REST OR TABLE.—Masor 
Vicier, Lowell, Wis, Upon a stand a jointed arm is 

wunted for horizontal movement; and upon the arm a 
sble is carried for adjustment independently of the ad- 
“pt of the sections of the arm or of the arm in its 
entirety. The table is designed to be used as a rest or 
support for a book, for manuscripte, music, and the 
like. The supporting-arm and its table are verticaily 
adjustable 

HOSE-COUPLING. — Jens C. Martin, Spokane, 
Wash. The coupling is composed of two parts adapted 
to engage and automatically lock together. The parts 
are dupheate; and each has a locking mechanism of pe- 
cnliar construction and an annular elastic gasket, which 
is sccurcly beld in place by a peculiar construction and is 
expanded by water-pressure, so as to form a perfectly 
tight joint under all conditions. 


a 


justme< 


tire 





Designs. 

GUMBINNER, Manhattan, New 
rhe trimming tnclades a series of scallops 
sides of a longitudinal line, the scallops of 
one series being opposite the space intervening the 
illops of the opposing series, 
Nore.—Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the pame of the patentee, title of the invention, and date 
of this paper. 


s 





NEW BOOKS, ETC. 


DkR MEISTER VON PALMYRA. Dramat- 
ische Dichtung in fiiof Aufztigen. 
Von Adolf Wilbrandt. Edited with 
introduetion and notes by Théodore 
Henckels. American Book Company. 
1900. 12mo. 

It can safely be said that every teacher of the German 
language has been wishing for a long time that this mas- 
terpiece of Adolf Wilbrandt might be prepared and 
edited for class use in American schools and colleges. 
he work is modern, classical, ani free from that excess 

realism which often makes many books unsuitable 
for the clase-room. Der Meister von Palmyra is a mys- 
terious Faust-like poem, full of meaning and beauty, 
and the study of it should be a constant delight to both 
teacher and papil ; it is admirably adapted for the class- 

In the introdnetion the student will find a good 

secount of the poet's life and works, and a synopsis of 

the “dramatic poem.”” In the notes all difficelt expree- 
sions are clearly and concisely explained. 


of 


room, 


LES PLAQUES DE BLINDAGES. Par M. 
L. Baclé. Paris: Vve Ch. Dunod. 
1900. Quarto. Pp. 288. 197 illus- 
trations, 


This monograph on armor plates is devoted to a his 
tory of steel armor, manufacture of the plates, and teste 
‘hich have been made both in Europe and America. ‘The 
suthor writes with the authority and self-confidence of 
ne who is thoroughly familiar with his subject. Al- 
though his work has but little new to offer, it is worth 
‘bile reading for the reason that it describes very thor- 
ughly what has been accomplished in the metallurgy of 
‘rmor-plate making and in the way of producing steel 
which presents the utmost possible resistance to the 

odern high-power projectile. The numerous ilustra- 


‘ons, diagrams, and table provided admirably serve to 
rlucidate the text. 


CEBER DEN HYDRAULISCHEN SToss IN 


WASSERLEITUNGSROHREN. Von N. 
Pea St. Petersburg. 1900. 
ice 


The action of the so-called “hammering” in water 
‘ins is so-little known that Prof. Joukowsky, of the 
cow Imperial University, determined to conduct a 
“es of experiments which would add something to our 
wledge and supplement the work of Prof. Carpenter. 
Cornell, who — investigated bammering in small 
®. The results of the Moscow professor's experi- 


are exhaustively described in the present mono- 





Scientific American, 


BWusiness and PMersonal. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accom 
or no attention will be paid thereto. 
information and not for publication. 

References to former articles or answers should 

give date of paper and page or number of question, 

uiries not anewered in reasonable time should 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply wo all either by letter 
or in this department, each must take his turn. 
agers wishing to purchase any article not advertised 
n our columns will be furnished with addresses of 
houses manufacturing or as the same, 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclentifie American Supeeognente referred 
to may be had at the office. 10 cents each. 

Books referred to promptly supplied on receipt of 
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Minerals sent for examination should be distinctly 
marked or labeled. 





(7919) G. W. asks: What length of 
spark must my induction coil produce t» make an X ray 
apparatus for examining objects such as a leg or arm ? A. 
A coil giving an 8-inch spark will answer for the thinner 
parts of the body, but for every kind of service one giving 


Special and Automatic Machines built to drawings on | 


of water 1,200 feet with a loss of lesa than 2 feet head 
will be 24 inches in diameter, and will cost about $1 per 
foot. A Pelton wheel and connections will cost about 
$100, The dynamo will cost about $2,400, A motorona 
44¢-mile line will cost about $ ,000, and should net 60 
horse power at 444 miles distance. We refer you to the 
water wheel companies for estimates of a complete power 
plant. 

(7922) Y. N. W. writes: As it is your 
aim to disseminate useful information we make the fol- 
lowing statement which will t all ph ph 
We recently purchased one of the new alaminiam trays 
and lately undertook to intensify a negative in it, using 
a three solution intensifier: Bromide of potassium, bi- 
chloride of mercury, and sulphite of soda, in the order 
named, Upon applying the mercury solution the chemical 
growth (which we had forgotten all about) of which a de- 
tailed description was given in the ScrenriFric AmERI- 
can of March 10, immediately began, and we were un- 
able to check it until to-day, when we happened to think 
of using muriatic acid. We immediately appiied a dilute 
solution of the acid to the tray, using a cloth to take off 
the black coating. After ringing we applied a solution 
of soda and other tests without any action of the mer- 
cury. We would, therefore, advise our brother photog- 
raphers to never use an aluminium tray for intensfica- 
tion, but if they have already spoiled a tray by it to try 
the acid, which we think will prove effective in every 
instance. A, We suppose it is not possible that every 
one who has to do wi.h chemicals should first study their 
chemica! aetions sufficiently to avoid the mistake of our 
correspondgnt of putting a chemical into his tray which 
would dissolve it. He knows the fact regarding 
aluminium vow and is not likely to repeat the experi 
ment. Experience is a good schoolmaster, though her 
inetruction comes high, it has been sand, 


INDEX OF INVENTIONS) 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 








TS: 





JULY 10, 1900, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.) 











Advertising device. D. W. Hogan........ wk 
Aerial wheel, 8. Cairncross. 653,615 
Air purifier and muffier, H. L. Brown. 3, 


653,258 
653,415 


Arm rest, E, 8. May. 

Armor plates, improving. KE. Ehrensberger 

Ashes from marine vessels, device tor removing, 
EK. 


Ci dcteithickskekeintad kee 
Auger. coal, J. H. Higgins............ a 
Ax biade, J Graham.. .. 


Ax forging die, W. R. Wood 
filling opptanes, w.s. Mallard out 





a 14-inch spark should be had. 2. What kind of tube 
would be the most euited for this work? A. There are 
many makers of tubes, whose advertisements are fre- 
quently to be found in our colamns, A higher vacuum is 
required for use with a coi! than for use with a static ma- 
chine. All good tubes are now made with adjustable 
vacoum, 3. Can you give me directions for making a 
fluoroscope? A. You had better buy your fluoroscope. 


(7920) O. M. 8. asks: How may 
opaque objects be seen under the microscope’ A. By 
the use of the bull’s-eye condenser. A lens which will 
focus the light of a lamp upon the upper surface of the 
object, One of these usually accompanies a microscope. | 
2. How can the glimmering of artificial light be over- 

come? A. If the light is too strong, turn the reflecting 

mirror till the field is iilaminated to suit your eye. 

Shaded glasses can be had from dealers in microscopes | 
which cut down and also color the light agreeably. 

These may be blue or gray. They are also made so that 

they are deeper in color in one portion than in another, 

and a nicer adjustment may be made of the illumination 
3. Will the best window or plate glass do for glass slips 

to use with a microscope of sixty-five diametere? If 

not, why? A. Any sort of glass will anewer if it is 

smooth. It is better to buy the regular elipe. These are 

3x1 inch and are polished on the edges. They presenta 

much better a, pearance than pieces of glass cut and | 
left rough. 4. What proportion should the liquid, zine 
and carbon be for 2 bichromate cell? A. A good bichro- | 
mate mixture is composed of water 100 parts, potassium 
bichromate, 17 parts, and sulphuric acid 10 parts, all by 
weight. The zinc and the carbon may be of any size , 
which the battery jar will hold. It is better to havea! 
carbon on each side of the zinc, two carbons to each zinc. | 
This gives a larger current and utilizes the action on | 
both sides of the zinc. 5. How to make an induction | 
coil which will not mduce a current strong enough to | 
kil a person. A. A good induction coil is described in 
SUPPLEMENT, No. 160, price 10 cents, It is not neces- | 
sary to injure one’s self with a large coil. A simple rule | 
for safety is to put the left hand in your pocket or be- 

hind your back when doing anything to the coil with the 
right hand. if the coil is running. 6. What are the pre- 
serving fluids used in the museums and laboratories ? A. 
Alcohol is the flaid ordinarily used in museums for pre- 
serving specimens in jars and bottles 


(7921) L. F. §&.. Vancouver, Wash., 
writes: I wish to know what horse power would be de- 
veloped by a stream of water, which, if dammed would 
give a head of 130 feet or more. The amount of water 
flowing over a 4-foot weir is 8 inches, weir being rec- 
tangular 4 feet equals breadth, 8 inches equals depth. 
What size steel pipe or iron pipe would this water fill if 
it were to be carried toa turbine at distance of 1,200 feet? 
What is the cost of such prpe a running foot ? Aleo, what 
would be the cost of a dynamo to utilize power thus de- 
veloped by turbine. Suppose it were necesearv to trans- 
mit power toa manufacturing plant at a distance of 444 
miles from power house. What would be loss of power 
in transmitting and what approximate cost of motor and 
wiring for such a plant? Kindly tell me where price list 
of motors and dynamos may be obtained? A. The ca- 
pacity of your weir is 432 cubic feet of water per minute 
This with 130 feet fall will give a theoretical power of 
nearly 344 million foot-pounds or 112 horse power, From 
this must be deducted the loss by friction and the water 
wheel which, if of the Pelton type, should net you 80 horse 














power. The size of steel pipe for conveying this amount 


e 
ling. Sin 
Coneae. iW 4 
Cow tail bolder, : 
Crate for tilting Ay G. W. Banker. 


Balance, gcavaty, C. H. Man 
Bale ban fastening, D. M. Campbeli. . 6, S87 
Bale tie, W Forbes 


Balloon, electric traction, M. J. A. Deydier 
Battery. See Primary battery. 

Beating engine, A. F. Scholz 

Bed attachment, invalid, A. E. Countryman 
Bed, folding, chand... 

Bed, invali Se 

Bed, invalid. © uno 
Bed, portable, Seitters & MeDonaid.. 

Beehive, L. A. Aspinwall! 

Beers not in vacey 10, apparatus for ‘top fermenta- 





fk 40m 
53. 440 
(58,250 
55 404 
HH) | 


a 


























Boiler. See Sectional boiler. Steam boiler. Tubu- 
lar boiler. Water tube boiler. 

Bolt socket, king, H. C. Swan, 

Book core, BE. M. Page 
Boot tree, M. J. Hall.. 
Bottle cap, A. L. Bernardin... 
postin. mucilage, W. Rodige er. 
Bottle, nén-refillable, G. 8. Linthicum. 





Box. * Fare a. open goods box. 

Box, J. if Kasscha ‘ a 653,514 
Brake. Car brake. Machine brake. 

Brush, air, O. C. Wold............. eee 6585, 496 
Burner. = Gas burner. 

Burning pulverized fuel, Bole & Patterson 653.206 


653, 630 





Burning perversaes me es © for, J. Bole 
Button fastener, . Cobleigh ; 
Cabinet, F. Wacelt es 
Cable gri traveling. EB. I. Parsons (reissue) 

| os Por color pactagapay. W.N. L. David 


g -—. Mee Oi) can. 
‘ar bicycle carrier, street, 
Car brake, KR. W. Ennis 


A. Hunter. 





Car ora apparatus for automatienty apply- 
8. F. Woodworth 653.6034 
Car coupling: 8. M. Brooks... 653.611 | 
th 


Car, dumping, J. B. Rhodes... 

Car end door, E. A. Goodridge. . 

| Car, railway freight, Newberry & Ericson 

| Carbon diaphragms, machine for grinding, § Riech- 
mond & Zeilers.. 

Carbureter, J. E. Shearer ‘ 

| Carriage body hanger. 8. RK. Bailey 


| 


Cart body, dumping . Clark 

Cart, road, KR. P. Scott 

Cc artridge ae P. Lee. 

Caster, ball P. Fink 

Cones goer checks or seals, device for, BL ‘ 


Chain, oy H. Barr sda ‘ 
Chain iubricator or bic icy les, ete., H. Garland. » HBB AA 
Chain, s Ls 653,402 | 
Chair. ce Rocking Dob Surgical chair. 
Change maker, cash register, and indicator, com- | 
bined, M. McAneny.. ., 658,626, 653.647 | 
Chest, silver or cutlery, T. G. “Waipusk 48 | 
Cigar cutter. G. 8. Eldred , 658,291 | 
Clamp. See Bicycle tube ‘clamp. | 
















Cleaner. See Tube or flue c — ; 
Clothes line paler, St SL, casbwenenaseesaceas 53,490 
Clothes pounder, C. L. Col 2. paniadh 653,041 


PE 
thracite, W. 





Clothes sprinkler. F. W. Merritt. 
anes | conductors, etc., rendering 


DID 0 0 ccc gcncoucsotnsdecoccceceseceoesess . 653.468 
Coal sewer. 2. A. Montgomery.......... 653,357 
as table actuating mechanism, D. 
Lecoonperaptgdeanscaponccasesvedescenasdnesiacss 653, 285 
Contact brush, 8. L. mony. puencanveet 653,585 
Convertible apparatus, C. ‘Salaman.............- 653,317 
Conveyer and cleaner. LIA. J. A. Parker =. a8 
Conveyer, bucket, G, L. Steubner... 658.324 
Cone and tank heater, feed, Stocum & Lam- ” onan 
407 


Geen See Water cooler. 
Copper or other metals from polege « or ores of 
such metals, extracting, E. Fink.. 

Copying press, rojler, N.C. Stiles 
Cording attachment, G. Kobinson 
Corset. apparel, A. H. Morford 
Cotton distributes, 3. A. Parker - 
Cotton press, OOM ccccccccccccccess 
"pling: See Car coupling. Shaft or thill coup- 
etree coupling. Thill coupling. 

Pettij _.. Lpeesdyecectes 


655.414 
y 














tion of, A. ng... HS. A87 | 
Beet knife, ) Ie & Peterson Wis. 5o8 | 
wy autom ~ hotel call, G. B. Reaben 653.450 

Beit. C. F. Hatt............. . 635000 
Belt PAD. 1 Le ~~ CSS we) 
Belt shifter, A. B. Ww 3,329 | 
Bicycle attgohment, 8, *. Ford.. 6A5415 
icycle . H. M. Norman ... 658 SES | 
Bicycle se: eons, J. H. Cash 655,410 
ieycle loc§, F. H. Gardner.......... 53,200 
pevete re iF ack, M. A. Masters.. HO, oY 

ycle tube clamp. P. L. Hussey.. 243 
Bill | hook, W. Hornich, Jr.. 653,206 
Blower, blacksmith’s, J. W. Robinson 653.480) 
Blower, grate, J. 8. Roark.. 6538065 
Boat fastening device, ferry, “W. 0. Jones.. 653,244 


Last, shoe, C 
| Lever drive n mec ye 















Crucible tongs, W. C. Newell. 653,587 
Cross ties, metallic, % Q. Adams.. 53.604 
Curtain fixture, R. MeCullough 603. 484 
Cutter. See Cigar cutter. Potato ¢ utter. 
Dead centers, device fur overcoming . Martin. . 658,257 
Deckle strap, M. D. Keene — 654,245 
Diamagnetic separation, E. Gates. "453,342 ‘to 653,345 
Die. See Ax forging die. 
Digester door, P. F. Dundon , . 3,508 
Disintegrating machine, G. H. Pons 653,312 
Distillery slop, treating, W colner & ¢ eet . 3,66 
| Door, G. J. Winter. 665,452 
Door cheek, C. 205 


F. Hanington..... 








Door check, O. Tachieky. 68 
Dowel pin, E. Tyden.. . Awe 
Dowel pin, metal, EK. Tyden seek 658,827 
Drier. See Kotary drier. 
Drill press, H. De Tamble.... .. 8,458 
Drill Ay porting column and column clamp, w. 
holland. 653,907 

Dye yt making same, beta- napbthoquinone, Pp. 

Thimann.. 653, 492 
Dye, brown sulfur, Ashworth & Burger...... ée 653,278 
Dye, making black sulfur, Ashworth oe Burger... 658,277 
Dyeing apparatus, W. Mather. .. 68, 00, - Syl 
Dyeing apparatus, |. KE. Palmer. ° 83.405 
Dynamo or generator controller, H. H. Cutier.. ook a7? 
Egg beater, KE. R. Godward 653, et 
a machine controller, dynamo, H. H. Cut 

le 6.471 
Blectric motor self starter, H. WH. Cutler . 64,470 


Electric thermostatic cables, reel or spool for, 
D. Gould 
Electrolytic apparatus, N cs Turner 
Electrostatic separation, BE. Gates... 
Klevator car, A. T. Ramedeli.. 
Elevator safety device, M. M. Iiunter 
Endless belt press, M. P. Fillingham 
Engine. See Beating engine. Explosive engine. 
Hydraulic engine. 


J. 
.. GbS,448 
653,538 








Engine controlling mechanism, G. 8. 8trong 653, 268 
Engine for portable pneumatic drills, H. J. Kim- 
man 653,248 
Engine igniter, explosive. F. A, Law 653,355 
Engine piston, single: cting, KR. L. Morgan 055,482 
Engine tube igniter, explosive, Von Fabnenfeld 
| & Von Wolfersgrun . 850 
P nvelop, J. West . 653,540 
Explosive engine, ©. R. Daelenbach 653,379 
Extension table, KE. Tyden . 655,326 
Fabric. See Knit fabric. Woven fabric 
Fare box, Evans & Asquith G53,551 
| Faucet, beer, H. Poupart. 643,591 
Feed tank, W. K. Mawie. 658.355 
| Feed trough and rack, combined, G. F. Buck.. (53.208 
Fence, C. G. Ogden 655,461 
Fence, portable, L. H. Sharman. 55 
Ae neing machine, wire, W. Edenborn.. 
ile, one ument, J. Hilbert. 
Filter. V. Lorey 
Filter ae lor tank, J. C Ded allace 
Filter, water, 8 Boye ; 
Fire escape, F Barnett. 
Fireproo: door, 7 We Maries uk havinenda 
Fishing tackle spoon hook, G. H. Bacon 


Flanged tube, Barthels & Schaefer 

Fly screen, J. Mueller 

Fur whipping machine, P. KR. Weisse 

Furnace. See Ore roasting furnace 
tory furnace. 





Reverbera- 


Furnace, Adams & Knutson 653,45) 
Furnace, EK. Kdwards 658,004 
Furnace, Edwards & George 53, OU 
Furnace, C. H. Morgan ta, 480 


Furnace, T. BE. Puddington. 
Furnace, *. R. Sellman 
Furnace, R. Zeiller 
Furnaces, mechanism tor feeding 
the charging to 
Morgan 
Gage. See Track gage 
| Gage for use with rules. I. 
Game, A.C. B Macdonald 
Game counter, L. G. Kurtzeborn 
Garment supporter, KR. Gorton 
Garment supporting device, G 
Garments, suspenders, etc., 
Richardson 

Garter, W. M. Deacon.. 

Gas burner, &. Bernstein 

Gas burner, J. P. Farmer 

Gas burner, acetylene, D. Genese 

Gas generating apparatus, Whitlock & Burwell 
Gas generator, acetylene, C. A. Bacon 
| Gas regulator, N. Sieeman 
| Gate, G. E. Champion 
Gate, P. McCollum 
Gear molding machine, 
Gearing, variable spe ed, 





billets from 
the delivery ends of, C, H. 
653,481 





J. Gamble 


K. Perry P 
fastener for 





¥. Kepp 
a. W Ww altentesgh, 
WS RZ, 


Steam guns ra 


653,635 
Generator. See Gas generator 
tor 


Gin saw filing machine, J. A. MceGowen.. 655,358 
Glass articles, machine for manufacturing, F 
O'Nei 655,523 
Glass making rolls, machine for configuring, ( . 
Lambrecht 653,200 
Glass mold ring, White & Robinson 65,463 
Glass of the prismatic type. means for fo rming 
sheet, ¢. C. Hartung.. 653,238 
Glassware, machine for spreading biown, A. G, 
Neville 
Glassware manufacturing machine, P. Fbeling 
Glove fastener, F. \ dearer uke 
Governor, H. L. Ide -_ 
Governor mechanism, engine, C, G. Y. King 





Grain binder needle operating aa banism, H. B. 

Sperry 653,405, 6538 408 
Grinding mill, W. T. ‘Davis ; (SS, 280 
Gun barrel choke attachment, J. C. Broyles (8008 
Guns, explosive charge for, J. H. Brown 458, 20s 
Hammer, pneumatic, HH... Kimman. 653,247 

| Handle bar, KR. F. Darling sos . oe 
Harmonica, mouth, H, Hohner 453,451 
5| Harvester, traveling, D, Best . 68 


Hat clearing machine, J. Marshall.. 
Hat fastener, FE. 5. Swank.. owe 
Hat sizing apparatus, J. Marshall. 





Hay rake, side delivery, O. J. Nugent 

Heating apparatus, steam, W. C, Serrell.......... 
Heel, boot or shoe, F. J. Parker 

Hinge, L. & W. N. Welker : 

Hook. See Bill hook, 

Hoop racking machine, C. Reed 

Horse detacher,. J. L. Pangle.. 

Hydraulic engine, L. D. B Shaw.. 

lee creeper, K. P. Degwe 

Inclinometer, A. Gohl 


Index, W. KB. Alexander 
Iron, apparatus for cutting and handling band, 
| 


Kdwards 653,508 
Iron, * apparate s for bandiing band, V. EB. Ed- — 
wards 653, 
Jack. See Bicycle repair jack Lifting jack. 
Shoe jack . 
Joiner, D. ¢ ‘ederberg 653,616 





Joint, See Rail joint. 
Knife. See Beet knife. 
Knit fabric, J. G. Powell 
Knitting machine, circular, R. W. Scott et al 
Lamp, J. Gregory. itr 653,449 
Lamp burner, incandescent, 0 Lebman.. 655. 258, 658.2 iad 
Lamp, electric are, Fleming .. HST? 
Lamps and magnetic guide therefor, circuit con 

troller for we andescent, M. W. Hanke 


653,554 
Tannert "1 
k Kieinvogel. 
| lafe preserver, Angevine. 
11 ifter. Ses Stove ‘id lifter 
Lifting jack. J. Caldwell. 
Lock. See Bie ycle lock. Sash lock. 
Log loader, steam, L. J. Cody. 
Loom, W.. Sr., & W. Fisher, Jr 
Loom, G. F. Ay, 
Loom, W. McMichael 
Loom, W. Weaver. aaanite 
Loom thin place detector, J. L. Oswalt....... 
Lubricator. See Chain lubricator. 
Lubricator, J. F. Lewis. 
Lubricator filler, sight feed, Allen & Fine b.. 
Machine brake, D. Ashman 
Magnetic separation, FE. Gates 
Mailing cerd. A. W. Steiger... 





Mallet. cro met golf, H. McCrea ss. 4 
Mandrel, C. v Wales seus .. 655,425 
a by vacuum, appesasns for, H. F. — 
Ga » aia . 65s a 
Match, “Jones & Bates 653,49 
Measure for trousers, tailors’, A. Paul.. 653.900 
Measuring apparatus, liquid, M. Arndt. . 653,208 
Measuring instrument, combination, G. H. But- Le 
rick. 653,640 
Measuring machine, iace or embroidery, J. P. = 
Young.. , 653,608 


Meat tenderer, Dx on & Fowie - ° 658,222 
Mill. See Grinding nn. Rolling mill. Tube or 
pebble mill. Wire rod mill 
Mine ventilating apparatus, H Fullwood 
Mining dredge, placer, 8. K. Behrend 
Molding pattern. meres. WwW. D. Cade... 
Mop wringer, I. C. ‘ 
Mosquito canopy A ong Ww 
Motor. See Pump motor. 
Motor controller, D. H. Darrin 


(Continued on page 46:) 
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J. Durbam 
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Mowing machine, M. KRaneé.................<se0ssee+ 653,419 
00D or METAL Musical instrument, Me Monte ne 9000 02 caggongsese 658,521 
| Music -- instrument, stringed, bulert & Wallen- 658.550 . Py 
stein.. 5 
W Musical mesracnens incasement or housing for 
; orkers mechanical. Hertel. 655,348 
Without Steam Power a Mugies) instruments self playing attachment a PATD. JAN. 1-98 Absolutely the Best and Lightest. 
use our Foot an an , ‘or key. iy Pb: end0ecesdeseneee te y 
Machinery. Send for Catalog: | Nut look, CG. O. Balmer..................ccccccsseeee 3.210 SINCLE Bearings are Accurately Ground. 
A—Wood working Machinery Nut lock, F. Freese. 655,228 ’ 
B—Lathes, ote : Nut lock, B. Morse. -.......0.0.0esssesevereseseees 53.208 TANDEM, PARK CITY MFG. CO. 
_ “ o ti can, . ancbarc eens eed. Ge " 
SENECA FALLS MPG. CO Ore roasting furnace, P. Argall 53,202 TRIPLET INCORPORATED, 
693 Water St., Seneca Falis, N.Y, ee Ores, apparatus for separating metallic from AND QUAD. 75 JACKSON BOULEVARD, CHICAGO, 
rocky constituents of, F. KE. Eimore.......... 653.340 
Organ, M. Clark. 655.214 ee anne 
‘ Oven, bake, P. Vetter 653,272 nese 
FOOT! + TOOLS ~ ANC Uxygen, apparatus for making and storing, ‘Riley | if you want the 8 t CHUCKS, buy Westeott’ s L IGHT MANUFACTURING a PUNCHES & itt 
AS] & Kershaw 653.261 | zittle Giant vuble G@ 
THES AN LATHE Package for shipping lobsters, etc., F. W. Collins 655,567 | Drill Chucks, Little Gian A UT OMOBILE Sa PAR RT Ss FOR samt 
Package material, manufacturing, W. 3. Stuck- | Drili Chucks MIAC > tiene 
— SPECIAL MACHINERY K EC 
and Turret Lathes, Plan- enberg 658,325 Improved, ow @ - . 
Foot and Power ers, Shapers, and Drill Presses. | Packing, piston, A. A. Tripold. 655, 408 Oneida Drill OTTO KONIGSLOW-45™ CLEVELAND.O 
SHEPARD LATHE CO., (8 W. 2% 8St., Cincinnati, O. | Paint spraying apparatus, A. Fisber 658,292 a Cut- 
Paper fixture, toilet, BE. B. Weston 534 ting-o 
. s+ Paper making machine reel, Moore & W hite 653,585 Chucks,Seroll 
The Fraction of a Hair S Breadth Paper making machines, automatic wire or felt | ' > Ay a mag 
a2 . “ : guide for, W. M. Gilbert et al 653.295 | Lathe Chucks, Gearec —_ 
+ a a : - Ld yo A Paper, making tobacco-brown wrapping, J. Craw | « yambinetion Lathe Gayete.. . Pisin Patrorat Lathe 
- SS ee ford whe Chucks, Independent Lathe Chucks ry 
‘pawn Inout the Klobteimes | Penell sharpener, M. G. Cook Westcott Chuck Co, Oneida, N. Y.. U.S. e e . 
oon Do > ~ ln gure | Phonograph record case, J. & G. Gilgen aoe? a in TCOLUMBIAN Bx POsTt = German. A 
. ~s Photographs, coloring, C. A. Lowe IRST PRIZE AT COL A PO « fl 1se 1C avin 
ba) inches .ong, of fine grade cast . 
, _ - : Piano or organ player, automatic, C. W. Rich- ————OOOO 
== Tye 5 a. 
. . "Melt ante — ae. a 5 : ~ Picker check, M. Gleason.. 2 NEW BIN OC 
i m. 4.) ith a - tu ~ “Ee rea part built to Pile, cast metal, M Goldberger... 653.500 . : 
last and guarantees Manufactured by apd Po e Dowel pin. > (The Tri#der.) _ 
pees . . Pip ting and making same, F. W. Barthels 653.279 Small as an opera glass. More e 
FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. | Pi: ate cheek row, C. H. Welch 653.330 | fa , id 
> yn powerful than the largest tie! 
- Platting machme, plant. J M. regan, 653,025 glass. Send for Circulars. 


_—— eal. 


BARNES’ 


UPRIGHT DRILLS 


‘omplete line, ranging 






















Pnrneumatic despatch tube terminal, C. 


Plastic material, apparatus for placing linings in 





QUEEN & CO. 


openings in, A Holt 653,242 
phiers. (i. A Pita Benet soe ed sith Optical “ee Inst ru- UNLIKE ALL OTHERS. 





H. Burton € 


1010 Chestnut Street, 





Pole tip, wagon, L. A. Nadeau — 
wd EA, Howse C ham berlain New Yor«: 59 Fifth Ave. PHILADELPHIA, Pa. MADE FROM THE FRESH GREEN LEAVES OF THE 
m Light Fric- TASMANIAN BLUE GUM TREE. 











































‘ Potate plants, implement for pulling up, J. Zim 
tion Disk Drill to Beck Geared Seif- 
mermann. 
Feed. ¢#” Send for New Catalogue Potato sorter, L. A. Aspinwall DRILLING a 
_ Power. See Wave power > eww 
Ww. F. & JOHN BARNES CO. Power transmitting device, D. Ashman : Machines HYOMEI SHAVING SOAP is guaranteed to be 
. Precious metals, extracting, Tatro & Delius. 453,825 absolutely free from harsh alkali, the putrid fats 
1999 Ruby Street ROCKFORD. It a Press. See Copying press. Cotton press. Drill Over 70 sizes and styles, for drilling either deep or and germ-filled oils commoniy used in shaving 
press. Endless belt press shallow wells in any Kina of soil or rock, Mounted a hieb th 
' Primary battery, KE. R. Post 653.500 on wheels or on sills. With engines or horse powers soaps, and which are the ageravating cause of 
ARMSTRONG S PIPE THREADING j Printing and registering machine, W.1.Obmer — Strong, simple and durable. Any mechanic can pimples, blackheads, humors, blotches, tender siin, 
fe ye +. 655.0%" | operate them easily, Send for catalog. and other shaving diseases. A trial will convince 
CUTTING OFF MACHINES See th eda an WILLIAMS BROS.,, Ithaca, N. Y. anyone that 
2 re ling vessels, means for, G joeme rmann - » ; 
Both Hand and Power B anes aSens oe hy be AD ae ee ee HYOMEI SHAVING SOAP is as far superior 
0 8, sp sk for ho . 
werer Qo 1 to. inches, he Raifen Ln pers Ge OCIS, Asbesto- to other Shaving Soaps as the finest toilet to the 
cere! Tonle. tinned Pime'¥ t- | Pump, air, G. W. Eddy commonest laundry. 
Pipe ieaanen . Stock > Di — Pump motor, W. Weiner ® 
a - tn 6. | Pussie, ¢ r. Dukes 
wnarerealy agincwiaived tbe | Pyrotechnic device. & Hi. Waser Metallic | Refreshing, soothing, antiseptic. 
- —— hn enagy Ag . Radiographs, apparatus for mekine K. Gates 
THE pamstaone ure. CO. | Rail joint, DO Ward ack n Your face will thank you for using 
ridgeport, Conn. Kail joint fastening, F. W. Schimmel SS 
| Railway contact system, electric. W. Gruanow, ee 4 Packings ace Kye ne ae 
| Ir. (reissue). 11,340 | Tarot Mark. etot 
THE EUREKA Cuiip | Rabe ‘Seeley rahe Or SOS | CREETING, GASUETS, TAPE ond PICTON PACKINGS. | Sola by all druggists or sent by mail. Price % cents, 
he ost useful article ever invented aipiasentas ahaan . 52 9 ‘ill stand the highest pressure for either steam or 
pe toe purpose. Indi apeneab! le to Lawe path ety se A. D. W. King 63 250 hydraulic work. (2 Write for samples and price Gist. | THE R.T. BOOTH CO., Avenue AC, ITHACA, N. Y. 
yers, & %, Students; Bankers, Insure 2! Reeulator. See Gas reculator | CW. TRAINER ure. 00. (Bst 1874), RX Pearl Bt. Boston, U&A. 
ance Com: panies an ‘ by + gl =. = Rein guard. L. M. Sanborn 63. el — THE Hi yy 
ae > + Paper cup , | Reverberatory furnace, C. H. Morgan > ew ul On 
rep “ ay a and pe etn t am BS S| Ring cutting tool. C. H. Jenkins ; 663,557 PRINT i ff iv 
— wpe a ~~ aoe ~ | Roads, apparatus for trimming sides of, A. Hogg 653.510 a ' 
To be h vel f all booksellers, s ationers | Rock drill ¢ ripod and clamp, W. K. Milibolland... 653,306 YOUR y) (We { sa THE BEST THING YET! 
“t s notion Cesiers. or by mai! om receipt Rocker attachment, elastic, T. F. & W. P. Knip- Is simple and durable, and can 
of price. Sample card, by mail, free. Man- beisen by t ow N &,. be put on and taken off wt w |. 
a 7 c se itieeates, Safet Rocking chair, folding, J. W. Curry. Nothing like it in the wor! 
in (@., x oomfield, N. J. | Rolling machine, seamless tube, J. Becker.. CARDS, ete. Try a set and be convincea. If 
, aes TT tect n v. K. Ea 4 Circular or Small Newspaper Preas rend $e. to us for samp e dow 
a Kolling mill feeding mechanism, V. K. Edwards. . ng 
Thrended with ance by ono| faite amen eA te $5 PRESS eh Gient Pecos nh, Staak wret WBS Seer: 
r] i ’ Saddle, harness, C. W. Miller...............cseseees o s or catalogue, pre ‘ommercia vonne 
Threaded with ease by one | wie y cap A. &. Newton paper,ete. THE PRESS CO., Meriden, Coun. Binghamton, N. ¥. 
Sash and sash frame. J. W. Rapp.. — a 


man and a 






Smatler sizes proportionately | 5 
easy Send for Catalogue 


HE CURTIS & CURTIS CO., 





ry ; - Z 
6 Garden Street. Bridgeport, Conn. | Sewing machine grinding attachment, W. T. a os - 
Hodgson 63,00| MANUFACTURE OF BICYCLES.—A an 
Sewing machine guide, blindstitching, O. R. Van very comprehensive article giving the details of con- 
O00006000000000000 000 0S8> SS V nae ETT st a a at - 63.90 | struction of every part of these vehicles. With 51 en- E 
rom drop Sewing machine tucking guide. J. Strong.. gravings. Contained in SCIENTIFIC AMERICAN SUP- ry 
+> STEEL CLAMPS. aorgines., > gnede my tk ag BG 7 9 PLEME NT. ; No. #08. Price 10 cents. To be bad at this ve 
 - Ci » ne - Sha o ico 0 e « ~ > 
>< ened. A @ | Shect feeding apparatus, J. Boylan : aoe ane trom a5 Bee wens asera, { Bend 
3 round as sheet soparating machine, H. G. Barr.. 653 #08 | THE NEW BRISTOL © OU Vr ER 
wellasa Shoe jack, E. Forster 653,22 
ow 3 square piece @ | Shovel. ties Steam shovel | 
© Price, 1 in Ber pair, $1005, 0”: ” may be ne : Sieve, grain, W. Dougherty.. 653.720 ' 
m . on idly helc Sign, O. Caesar woes C5B.546 | 
3 ver pair, $1.2 Crabs Ass. Signaling agperstes electric, H. G. Carleton.. 653.469 @ ofthe body has a cor- 
+ 34 by STARRET ¢o : M pee I, BA; Slo t- D — cat aabenees _ 653.47 responding motion on the 
e aeeeceosooeossosoes oy egy ge i — 
esee ntndnd Siphon, beer, A. Kleinfeldt : PRESIDENT Suspender 





The New Yankee Dril! Grinder 
Re tontiie paalty Correct. 
mad 


Tm 











THe CoBuvrRn PATENT TROLLEY Track 


HOUSE DOOR = 





Sast lock, 


Se 
Seaming cans. machinery for side, W. 
Sectional boiler, 


| Siphon for aerated liquids, Idris & Griffith 
| Sizer and claseitier 
Sizing, W 
Sled, bob. 
equiring | Sole protector, boot or shoe 
Gage Jaws, | Solvents, apparatus for recovering. Hart & Ash- 


Stalk breaker, D. P. Shaw 
Stamp mutilator, C. 
Steam boiler. C 
“team boiler, G. Ofeldt 


Hi. A. Paquette. 
for window, W. G. Ander- It Appeals TO BoTtH THE AMATEUR AND 


THE MOST POPULAR 





FOR BES Sashes, parting beac CAMER 
PATENT DIE STOCK. —e steam feeds, cut-off for, W. M. Carroll. OF THE DAY 15 THE A SKILLED PHoTOGRAPHER. Has Many Ap- 
Sraeee,  S- -- VANTAGES. &®” SEND FOR CATALOGUE TO 


een 
to a copying 


KORONA 


(65.494 1] 
655 467 
653.246 


GUNDLACH OPTICAL CO., Rochester, N. Y. 


machine, A. Wenzel 





D. Brooks, 





J. Keith 

















That's why they're socomfortable. Nosuspender 
like them. No suspender that gives anywhere 
near the ease, comfort and convenience. Trim- 
mings will not rust. 

si for Estimates on Presidential 


J. O. Dimmick 





A 
A 


Hall. 
Drown.. 





J. Faulkner Kegisters an accurate account of work done on print- 











liminary a stent pind ng presses, 

conau g apparatus worth 53 on} other pe Be Coat ret) — 4 | vote to wearers of President Suspenders. Sold 

throes " to the minds. Any clearance | Spark arrester, S. 3. Martin *55.515 | repeats automatically. Simple, ® ok. A, durable. ee everywhere 50 cts., or direct from us. Send for 

an ase it soot i.) ‘orkers! "This aren Og a A. D. Lant = #4 | cial counters to order. {3 Send for circular. handsome booklet “President Pointers.” Free. 

machine will pay for iteIf many times each Stinmtne and twiating frame. J. Berard 53.638 °Roor: Bristol, Conn... U. S. A. C. A. EDGARTON MPG. CO., Box 222, Shirley, Mass. 
rN. - ay be re lenpemmbve without 1 Spool goods box, J - Calkins. is 654.211 eww eit - 
Ww iL MARTH 4 “MOR M AN co., Sooo nm, me asaring. KL. & K x. Bigelow “ ~ Lelio ae 4 <. 

Gecceanors to The F fg ‘prayer liquid, L. A Aegt wa mb 
of Sprinkler. See Clothes «prinkler NOW READY. 
Grand Kapids, “Mien. 
Stairway. outside. A. 0. Dank 


A. Skinner 
Altmann 








Gas Engine 














Steam. device for drying exhaust, L. F. N. Bald- 
- win (3M 
NGERS a Steam generator, H. A. Buck 658.496 
= Steam shovel, W. Mullen 658.591 . 
Steering gear for vessels, tiller, W. C. & J. D 
Tho Sect made with adjestabte wack pring gear de : . Construction 
The track can be put ap in # minutes. 4 Stereoscope kinetoscope attachment, Moniot & Letter; copied while writing 
e Send fo ok. ’ sarein.. 653.520 | 
i for B Stitch separating and shaping machine. J. B BN ay td 1 Ay - 4 noe Qrash noe 
tl rack Mfg. Co.. Holyoke, Mass. Hadaway work. my ink; any pen; a aper. HENRY V. A. Pi . Wt. ~AL 5 . 
The Coburn Trolley Trac 9 y Stove attachment, lL. A. Devin Our Pen-C. ookene never smuts; our 4 nolds By v ARSELL ir - Mem A ! Elec Eng ° 
Stove burner, gas. J. P. Farmer paper firm. Write with no extra pressure, and ARTHUR j. WEED, M. E. 


ROOF YOUR OWN BUILDINGS) 


at slight expense of time, !abor or money with 


Stove. hot blast, 
Stove lid lifter, L. Reuse bh 
Stovepipe, §&. Grov 

Stovepipe elbow Pp. Pfeil 


and our Pen-Carben_ Letter Book pro- 

duces a perfect cop For Jetters, bills, ete. 
Can be used anyw ere. your stationer 
does not keep it, write for free specimen of 


J. Kennedy 


PROFUSELY ILLUSTRATED. 
Price, $2.50, postpaid. 




















Warren's Natura! Rephalt a ee ee ee Stovepipe thimble, J. F. Sacksteder ASS 4) work. Address Dept 
Ha pt plc pe = = Strap. See Deckle strap. PEN-C ARBON MANIFOLD co. boo! ject stan 
Snctory = tay 5Pry oe Street sweeper, Kane & Liat 3, 477 145-T-9 Centre St., New York. oa 6 pee eo cunts more Dom Re les of 
pasating tw a “ an Surgical chair, adjustable. Shackelford & Kirk- o onenaie of Gas Engi ro , a H e 
In rolls of 18 square fee patrick “a AN | scribed. and then the actual construction of a half 
p ro ; x sangre oe s, Suspenders. 1. G. Macwiiliam 633.904 pon ae _ ph pe construction of a half- 1 
pow ot oNrite for. par : able Son Busenttes soaps sc. oe | p | power come directions for making the patterns; this is 
tieulars to r ‘ee ~ week y b Short =e followed by all the details of the mechanical operations 
Warren Chemica! & Mfg. Co., 86 Fulton St., New York. | Telephone lines, supervisory and busy test appli . aod all nervous affections of speech quickly = Saee in pap one ee Hr RS pa 
ane for, C. K. Seribner 655 419 col permanently cured by a physician ings 
Telephone test set. A. C. Ludington 22 | speech specialist for over eighteen years = pocorn, bed = roof y- Fe 8 


KROMSKOP 








R. La Bier Pupils may live in the institution and re- 


he engine. 



































Thermo electric lieht cup 
Thill ¢ wh ow’, Wert hn S tive the doctor's constant, personal treat plainly showing the — hy bat many oft 
i r Photo ra h Thread cotting machine. E. M. Burr nent and Our new location, adjoining Dimensioned werk <8 give qperts 
0 oO y Pie. See Rale tie. Croes tie. Central Park and Hodson River, isone of the | Che sizes and forms o ‘the ae etail 
mates Meter! “ It coemes elmest 6 méradie!’ rile, C. F. Lawton et al coolest, heaithiest and mont interesting sec- ona entire engine, with the exception of the fly- 
“To the ready lone list of marvelous devices which | Tite. pneumatic, J. Baker tions in New York lating pt. AK, be made on a simp e eight-inch 
will come into common every-day use must be added Tbacco granulator. A. B. Harrell My Dean Sin: Three months after leav- | “whe bonk prod with hapt Amert actice 
~ ry ~A- - ft of science.’ roreh, Climenson & Winger Ing your care I find 1 my son completely cured. | 49 ' a chapter on American pr. 
this last and most pie asing wi ? bene gennenten. & ©, tee You are entitled to and have the grateful | ‘2 Gas Engine design and gives simple rules so that any- 
i remskop’s romegrams and K romskop 7 Irae i: enae. fe. tt. Mellenrs donk of bie wether and myself for what | On@ can figure out the dimentions of similar engines of 
Camere. now ready tt?” Send stamp for booklet. Scenanianear. Of, A. fines you have do see for cur aca. one powers. 
IVES KROMSKOP COMPANY. Incorporated, | Transplanter, ¢. Moehring San. 5 ecees, ee | zjnal having bce Be ite beak fa vee ae 
a } ~ ° Trap. See Sanitary trap oe ag BL a ade expressly for 
1324 Chestnat treet, Philadelphia | ore len ws pa Mt 8,516 The celebrated German and French meth -y ly 206 p pages, 
| Trolley, electric. T. Derrick (53 M9 ods are utilized and improved by the sugges = ‘Send for Cireular of Contents. 
EFIANCE. | M Cc Trolley, safety, J. W. Richmond 653.402 tions of & progressive American physician, 
D VACHINE. WORKS (EMBMgie sae aad rigs Sait | =» MUNN & CO., Publish 
et a Pruck. GM. Williams a pity to go on stammering. Send for emph oy FU ers, 
Truck bearing. car. F. R. Northam (53,522 | jet Saas So 
Pube. See Flanged tabe “ Coneraulstions oe on Loonan wey wy SCIENTIFIC AMERICAN OFFICE, 
Tube or flue cleaner, steam jet. W. H. Ingersoll... 3.512 | [Your cure by Dr. Deyant.” »., 105 
lube or pebble mili, C. L 2. an) === (For nearly ire Years at 9 w. ‘had rat 361 Broadway, NEW YORK. 
| Tabes, means for manufacturing corrugated, W a en 
Maciejeweki. (38 3 
| Tubing exible metallic, C. Rudoiph (38 B87 M A Cc Ls J I N E R Y 
Tubular boiler, H. F. Coo ‘F342 
| Tove hame, J. T ey guabkey cotecectoenus F5A54B nee c 
ypewriting - Bump : HARD 4 





























JULY 21, 1900. 


Scientific American. 









TAUGHT 


ELECTRICITY by man 


Students are taught by correspondence al 
branches of Electricity at home trom A. 
books prepared by the best practical experts, 
ender the supervision ot able and -xperi- 

enced electrical engineers. Thomas A, 

Edison indorses our institute. The elec 

rtuni- 

tees for advancement to-day. Write tor 

our interesting, free lustrated book. It 

will pomt out the most profitable way to 

employ your spare time , wight start you 

on a successful career, Tuition payable 

cash or in small monthly instaliments, 

We teach also Mechanical Engineer- 

ing. i Draw ing, ete. 

The Electrical Engineer Institute of Cor- 
ndence Raatruction, ti. A, 
rere est street, New York. 


trical field offers the 2g opp: 





ENGINES 


GASOLINE 
ie by Witte are all 
They are simple, 
durable, and guar- 
ed for 5 years. Just 
e for Catalogue A» 


| see 


TTE IRON WORKS CO. 
) West Sth Street, 
Kansas City, Mo. 


ECKHARD GASOLINE 
Marine Engines 


2H. P., $150 
4 250 
8s 450 


Costs @ cents per day per Horse 
Power to rua. 











Simplest in construction and 
easiest to operate. 


ECKHARD GASOLINE MOTOR CO., BRIGHTON, N.Y. 













Th» “‘ Wolverine ’’ Three Write 
Cylinder Gasoline Ma- Tioous. 


rine Engine. 
The 


nly reversing and self- 
gasoline engine on 
urket. Lightest engine 
built. Practi- 
m. Absolute- 
Single, double and 
marine and st aed 
motors from & to 30 H. 
WOLVERINE 
MOTOR WORKS, 
Grand Rapids, Mich. 


y=! IN GAS ENGINE IGNITERS | re 
is reac hed in the “AUTO-S PARKER.” 


It won’t burn electrodes 
















chine guaranteed. WiliJast for 
years. Automatic governor regu 
lates dynamo irrespective of size 
or speed of fly-wheel. Rattery en- 
tirely dispensed with. Can be fast- 
ened to floor as shown in cut. Size 
Weight 2% tbs. Made tor either 
te Send for Circular S 
Pendleton, Ind. 


10% x 10 xf 4 inches 


touch or Jum» spark. 
MOTSINGER DEVICE MFG. CO., 


The Olds Gasoline Engine 


is a simple, well made and very, 
economical power. It has no_& 
complications. 1 to 
5&0 h. p. stationary. 
Small sizes self con- 
tained, 44, 8, and 15 
h. p Mounted en- 
gines, 2to 0 h.p. ma- 
rine. Send for com- 
plete catalogue 


Olds Motor Works, 
Box 418, Detroit, Mich. 





We ay 
Factories, Lansing & Detroit 


Voltmeters, Ammeters 
and Volt-Ammeters 


for al! electrical! measurements, test in 


batteries, circuits, etc. A reliable an 


inexpensive portable instrument. 
Send for Circular 


L. M. PIGNOLET, 
_ New Ye York. 





80 Cort land St.. 


MORAN NORAN FLEXIBLE J JOINT ot 


Steam, Air or Liquids, 
Made in all sizes to stand any desired 
pressure. 
Moran Flexible Steam Joint Co., inc'd 
ld? Third Street, LOUISVILLE, KY. 











Saves | 
cost in one year. Hundreds in use. | 
Extremely durable and every ma- | 


Valve, E. H. Fhe, baitimonss coceccensenbeshogs eon 
Vaive, automatic, W. H. Parton.... . ies 
Valve for botties containing gases, liquids, ‘ete. 
: » Fuge * 658,382 
Valve for steam heating systems Webster... 655,309 
Vaive for water maims, automa ic air, C. E. 

0 RE ene: : 653,255 
Valve, bydrant gate, EC. Wiley €58,600 
Valve, renewabie seat, KE. H. Lunken, 

655,300, 653,501, 6 3 





Valve, throttle, 
Vehicle, ©. « - Hyatt et al.. 
Vebicie bud S. Lee.. 

Vehic le cnate iron, J. H. Cutler 
Vehicie. motor L. 8. Clarke et al 
Vehicle, motor, C. &. Duryea. 


F. Strattoer 





Vevicle mud guard, D. C. Grover................... 

Vehicle runuing gear, M. L. senderling. 

Velocipede, ice, EK. k. Mertz 

Vending mac hine, coin controlled, R. P. Sehill- 
ing. 

Vessel, antirust, J. Byrnes 

Vessel hulls on tA 7. 


mecnanism for holding 
Howe & Clark.. é 
Richmond 
Lahaie.. 
Burns & Schemel 
Kussell. 

Fk. H. Wiard. 


and Moving, 
Voltaic cell, ¢ 
Wainscoting, V. 
Waist, apparel, 
Washboard, kK. C. 
| Washing machine, 
Water closet, fF. H. Paradice. 
| Water cooler, W. R. Jennison. 
| Water distributing apparatus, 


r. 





J. T. Lac key. 

Water through flexible pipes, device for ¢ utting 
off the flow of, G. Schneider. 

Water tube bons r, Cowley & Cooper. 

Wave power, Tonkin Th 

Wax molding oa yaratus, A. M. Gray.. 

Weather strips ev doors, automatic, 
mantrout cevcceces 





"GOAL Ar 


Wheel. See Aerial wheel 
W heel machine. metal, G. W. Packer........... 653.36 
W histie, musical, M. Barthel.... 1875 


Wire. device for making loops in, C. 
mann... ame ; 

Wire rod mill, 2 Roberts.... ° 
Woven fabric, M. Stevenson. 
W rapper, ~- AY Ss. Dancyger 
Wrench, J. J. Barclap : 
Wrench, Hutt & Stafford.. 
Wringer. See Mop wringer. 





653,476 | 





DESIGNS 


Badge or similar article, J. H. Stockham.. 


Bottle, H. J. Heing 


Cake turner or similar artic . A. C. Ericson.. 
Diaper supporter, infant's, E. Fox. 

Fifth wheel, lower, H. C. ba 5 
Fork, O. C. Graf oee 
Frieze, decorative, F. Hanshammer...... 
Gong, A. B. Hunn 


Pessane 
Tarnbuil. 


Journal box drop hanger, A. ¢ 

Kitchen utensil cleaner. W. J. 

Padlock case, H Towne 

Pump body, air, G. W. Eddy.. 

Puzzle board, R. Feig! 

Rug, W. K. Smith.. 

Screw, H. E. Keeler 

Spoon or fork handle, F. Habensack 

Spoons, forks, etc., handle for, W. ¢ 

Tire setting device, J. F. Maione 

Toy pees and ladder trucks, body blank for, H. 
Kingsbury. . 


. Codman... 


Trimming. 1. C. Bandman.. pa noes 
Truck frame, one K. A. Cartis.... 
Valve casing, J. Kelly. 





Vehicle body hanger, H. C. Swan...... Os 
Vessel cap, P. Lindemeyr... . — 5 
Water tank casing, G. Bec king.. 32,42.5 





TRADE MARKS. 


Abrasive material. stones and wheels of, Norton 


Emery Wheel Company MM Be 
Automobiles, American Bicycle Company.. AM 
Beer, Preterrbeer Company. M871 
Blackings, dressings, and polishes for boc ts and | 

shoes, G. L. Show S61 
Boots and shoes, leathe r, Cygolf Shoe Company 4.850 | 
Boots and shoes, men’s, boys’, youths’, and little | 

gents’, Excelsior Shoe Company. ... S00 
Bronze powder and bronze liquid, Firm of G. 

Berda. pr : —_ 3A.SS2 
Burial caskets and cases therefor, J. 8. Waterman | 

& “ons ; vee ee M81 | 
Canned meats, tish, fruits, and vegetables, Cat- 

ton, Bell & Company. > 5 


Chemical products and fertilizers, certain named. 
W ilbelmsburger Chemiscbe Fabrik an), 3 


Coffee extract, I. Eschwege 

Cotton flannels, H. Norden.. 34.853 to 3 

Decoration, certain named articles of mural, K. V 
Camis. . 

Eye wash, W. C. Lehmann. aateh : 

Fish, canned, cured, and fresh, Charles Robin 


Collas & C ray i 
Flour, wheat, K. 'T. Davis Mill and Manufac paving 
Com pany.... i 
Fly paper. sticky, F. W. “Lipps.. 
veer preparations, certain named, Merrell-Soule 
Company ‘ 





Fuel, wood, A: p ‘Low.. 34.872 
Gramophones, EF. Berliner.. son 34800 
Groceries, certain named, A. Steinfeld Mi Si, 
Hair ind scalp, preparation for sresting the, A. F. 
Duprey....... : 34.875 
Horse radish, E. H. Rightmire 34 StS 
ice cream freezers and cabinets, Cordley & Hayes 34,589 
Ink, printing and lithographic, Fuchs & Lang 
Manufacturing Company 34.888 
Medicines, certain named proprietary, Martin H. 
Smith Company. M877 
Mowers, reapers, and binders, knife sections for, 
Johnston Harvester Company 34.892 


Paper and envelops. writing, Katon-Hurlbut 
Paper Com pany.. d 
Paper, photographie, 


Paper Company 


‘Platinum Photographie 
4 





8u USE GRINDSTONES ? 


if 80 we cun suppry you. Ali sizes | 
mounted and unumounted, always 

kept in stock. Rememoer, we make a 
vialtyof selecting stones for all spe- | 
purposes. J@” Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 










PHIA Pa 


RECEALED. ICE [erinss 





HE whole history of the 
world is written and pic-|. 
tured week by week in Collier’s|' 
Weekly. So well written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 


On sale at all newsstands. Price 0 cents per 
copy. Sample copy free. Address COLLIER’S 
WEEKLY, 6% West i3th Street, New York City. 





Plastic composition, M. ‘M. Rhodes & Sons Com- 
pany....... wehesesee ALS 
Shoes, Sharood & Crooks 34,858 | — 
Strvebnia compound, phosphorized elixir’ of, | 
H. Whitman.. 4.87 
Sagar. granulated, Michigan Sugar Company. 34,863 
Teas, mixed, 8. Zechnowitz ... 4.870 
Toilet preparations, certain named. H. H. Bush.. 34,873 
bah cloth, Winterbottom Book Cloth Com- 
ar 34,885 
Vv etorinary purposes, medical ‘and pharmac eutical Re 
preparations for, R. Groppler.. 34,878 
LABELS 
“Anona Chop Japan Tea,” for tea, Arbuckle — 
Brothers,........ 683 


“ Anti- soonge for Calves,” for a remedy. “P.M 


Ege 
” Arisona Kbakis,” for melons, 
Growers’ Association. 
“Cream of Mexican Cactus,” for 
cream, E. E. Dismuke............ 
“ Diamond Star Embrocation,” for rubbing, . 
Wills 


7 
Phoenix Melon Pp 


7 
com plex ion 


> 


* Dr. Gordon’s L iver ‘Pilis, ” for liver pills, “Gordon - 
Medicine Company. 
” Dr. Kay's Kidneycura,” 
Medical ‘ ompany 
*Dr. Washington's American 
bitters, Tielkemeyer.. 
“Eureka Hair Restorer.” for hair restorer 
Specht 
“ Fortress,” 
“ Fountain Square,” 


for a medicine, B. J. Kay 
Life Bitters,” for 


, G 


‘for coffee, J. Heekin & Company. 
for coffee, J. Heekin & Com- _ 





pany. ‘ govesceces soe 
“Gloria Pastiles,” for a medicine, A. D. Linde- 
mann. . 7,688 | 
“ Kendrick’s Prophylaxis, * for a medicine, W. T. | 
Kendrick 5.092 
**New Era Mantle.” for manties, J. H. Dubrow 7.608 
“The Banker,” for cigars J. A. Crabb. 7,686 


“* Utaka Sunburst Mantle,” for hight manties, lowa 
Mantie Manufacturing Company 7 

“ Woodrow’s Electric Straw Cleaner,” for cleaning 
straw hats, J. A. 8. Woodrow. ee ason 7 


A iene copy of the specification and drawing of 

any patent in the foregoing list. or any patent in print 

issued since 19%. will be furnished from this office for 

10 cents. In ordering please state the name and namber 

of the patent desired, and remit to Munn & Co.. 1) 

Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


nadian patents may now be obtained by the tn- | 
oboe for aay of the inventions named in the fore- 
going list, provided they are simple. at a cost of $45 each. 
It Ro ae tne cos: will be a little more. For full 
mstructions address Muon & way, New 
York. Other foreign patents may also be 
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SPARGER'S WELDIN 





° 20th CENTURY “txtnen" 
(ZU NCH 
This Ideal Gentleman's Launch, am... finished, 
simple, seaworthy, safe, reliable. Seats & Speed 6 
miles. Guaranteed for one year. Price $200.00. Order 












Works, Camden, NW. J. 


THE ESTERBROOK 
PROPOSALS. 


SEALED PROPOSALS WILL BE RECEIVED AT 
|“ the office of the Light-House Engineer, Tompkins 
ville, N. ¥ , unti! 12 o'clock, M., August 9 1900, and then 
opened, for furnishing Miscellaneous Articles for the 
light House Establishment for the fiscal year ending 
June 3), 191, in accordance with specifications, copies 
of which, with blank proposals and other rae, 
may be had upon application to % P. HEAP, Lieut.- 
Colonel, Corps of Engineers, U. 8 














50 YEARS’ 
EXPERIENCE 






TRADE Marks 
DesIGNs 
CopyvricuTs &c. 


Auvone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 
sent tree. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdeailers. 


MUNN & Co, 36: sroacway. New York 


Branch Office, #25 F St.. Washington, D. C. 









ACETYLENE APPARATUS 


Acetylene number of the ScienT! FIC AMERICA SUP- 
PLEMENT, describing, with full illustrations, the most 
tecent, simple or bome made and commercial! apparatus 
for generating acetylene on the large and smal! scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057. 
Price 10 cents prepaid ty mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co., 361 Broaagway New York 


Contained in 








Puncture Proof Foldin 


onl 


March and sept., 1800. 
perfectly safe for family 
Packs in small case. Send 6c. for catalog, 0 engravings 





(aa 


150 Varieties. For Sale by all Stationers. 


GAS AND GASOLINE ENGINES 


Adapted for all power purposes 
Largest exclusive Gas Engine Factory in America. 
Engines in stock yd quick delivery in all principal cities. 
na for [ustrated Catalogue No. 


THE FOOS GAS ENGINE CO., 


STEEL PENS 









All styles to suit the finest or the 
boldest hand, 


STEEL PEN CO. 26 Jonn St., New York. 






WANTED--Several Second-hand Turret Lathes for 
boring small castings. Address Box 3). Atlanta, Ga 


MODELS .%. EXPERIMENTAL work. 


nventions develuped. Special Machinery 


E. V. BAILLARD, Fox Bidg., Frankiin Square, New York. 


MACHINES, Corliss Engines, Brewers 
and Bottlers’ Machinery. THE VILTE mn 


MFG. CO., 580 Clinton Street, Milwaukee, Wis 
FOR SALE. A 1 H. P. Mietz & Weiss Kerosene 


Engine, used very little 
and Efficient. 


er In perfect order, Kconomical 
The Baker ( nderwear C deo Pee kekthl, N. Y. 


PEF ESE ER| 


yy 
us moos. ote race rat WORK . SMALL MACHINERY 
tre. TORR STENCH WOAKS 100 NASSAU BT M.¥, 


INVENTIONS PERFECTED. 


Accurate Mode! and Too! Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3!st St., New York. 


D’'AMOUR:& LITTLEDALE MACHINE CO. 
130 WORTH ST.. NEW YORK, 


Make Models of Any Machine te Order. 


TURBINES OF Bend Soe apalar “.” 
MODEL 


wl AS biG Fos. =. 
eat 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Mu 
chinery. BE. Konigsiow & Bro., 181 Seneca &t.,Cleveland 











TYPE WH 
NOVELTIES 








Month and Expenses; no experience 
needed ; position permanent; self-seller, 
PRASE MFo, Co,., Stat’ 10,Cincinnatl, 0. 






Ss rRre 
UNION: MODEL WORKS 
193 CLARK CHICAGO. 








GRINDING MILL Bogardus Patent Us 
versal Eecentric Mill. Address J. 8. & G, F. SIMD 


SON, 2s Rodney Street, Brooklyn, N.Y 


. 


Experimental & Model Work 


45-51 Rose St..N.¥ 


GAS GASOLINE EN 


Cir. Cir. &a advice free. Wm. Garéam & Son. 





WATER MOTO 


BACKUS WATER MOTOR CO. NEWAR 











Boats, Adopted by the U.8. War and Navy Depts. tn 
y medal and award at W orld’s = Fain Beautiful models, 
as Well as sportsmen’s use. Sails, centerboards, rudders, 
ning Folding Canvas Boat Co., Kalamazoo,Mich,,U.S, 


3 to 250 
Herse Power, 


Established 1887. 





Station A, Springfie!d, Ohio. 








Prices $160 and-up. Send for Catalogue, 





PROVIDENCE, R. ! 


COMPOU N dD. 
Equal in The Aits 
Virginia and Colorado. | 


Borax. Manufactured in 
Roanoke, Va. 


I. Bachman, Sole Agent, Drawer 771, 


They Stand High Pressure. 
The Hercules Seamless Copper Floats and 

made specially for Steam 
‘ondensers, Steam Pu 

oda, 


to 
D. 


Air Chambersar ¢ 
Traps, Receivers, ¢ 
et The original seamless ge 
mitations. Catalogue No, ? Fre 
Hencuces Froat Works, Springfield, Mass. 


MEDIUM-SIZED AUTOMATIC 

or similar machinery built to order. Our facilities and 
experience in this line are exceptionally advantageous. 
We invite corres pyncence from inventors of mechani- 
cal devices. ret. ERGENTHALER COMPANY, 

Incorporated, F. 


mops, 
Not 












5:5 dg 2 MARINE MOTORS 
32 are GUARANTEED to | 







GIVE SATISFACTION. 
Durabie in Construc- 
tion and Kasy and 
Safe in Operation. 
G2” Send for Catalogue 
and mvestigate our claims, 


TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. s. A.) 














now, avoid Spring rush fend 10 cents for handsome 


> pare « omaingue of Steam and Sail Yachts, Launches, 
Ro ‘anoes. RACINE BOAT MANU- 
PAC TU ING co., Bex D, RACINE, WIs. 


FROM PEN 
NO WASHING, 


SENT ON TEN 


PIERCE ENGINE CO., 


VOLNEY W. MASON & CO., i 
| Friction Pulleys, Clutches & Elevators 


Md. } 


NO PRINTERS’ INK, NO STENCIL. 
DAYS’ 


IERED VAPOR LADWCEES 


Stock Sizes 14 to 22 foot 
— ~~ 


4afe, Reliable and fully guaranteed. 
17 N. 17th Street, Racine, Wis 





New Standard ” ‘Ory Battery 


Abeolutely Highest Standard in the World 
for Auto-Gasoline, Telephone, Electro-Medi- 
eal and Bell Work. tor $4) cash with order, 
will send 1 doz. No. or 4% Gos Special Auto- 
mobile Cell any where, f. 0 b. New York. 

Send stamp for Ne w Catalogue. 
WM. ROCHE, Inventor and Sole Manuf’r, 
42 Vesey Street, New York City. 








Magical Apparatus. 


Grand g1 of Century Catalogue, just out, 
over « ngravings, 26c. Parlor Tricks Catalog ae, free 
MARTINKA. & CO., Mfrs., 40 Sixth Ave., New York 


YOU MAKE $5°° A DAY EASY 


Gold, Silver, Niekel and Metal Pinting. 
At home or traveling, taking orders, using selling 
Prof. Gras’s Muchines. Plates Watehes 
Jewelry, Tableware, Bicycles, al) metal 
tall goods, NO EXPERIPNCE. Heavy place 
Modern methods. No toys. We do plat 
ing, make outfits, all sizes. Complete 
all tools, lathes, materials, etc., ready 


> 
for work. The Reyal, oew dipping 


process, quick. omy We teach you the art, furnish seerets, 
formulas free. Write totey Pamohtet, samplee, ete FRE 
D. GRAY & CO., Plating Works, CINOINN ai, 










\. 









[AMERICAN - - MONITOR, 
= LAUNCHES: 


Frere cess meee seer enel LP 
AMERIC.M MOTOR CO 
eroaowa NEW YORK CITY | 





~ Daus’“Tip. Top” Duplicator 


100 SHARP AND DISTINCT COPIES IN BLACK 


AND 650 COPIES FROM TYPEWRITER 
Price, Compiete, $5.00. 
RESPONSIBLE PARTIES 


TRIAL TO 





The “ Tir-Tor 


” reproduces the handwriting so exceedingly faitbf 
Ink on this apparatus are often taken for ordinary writien letters and not duplica 


The Felix F. Daus Duplicator Co. ‘inc., ite 5 Hanover St., NewYork 


i that copies duplicated in Black 















Scientific 


American, 


JULY 21, 1900. 





See eee ress 


[iORON GH INSPECTIONS): 


AND 
INSURANCE 
AGAINST: LOSS |\ 


DAMAGE 


<< H— PHPLDPLOKPH ng 











Ea OLS 


W'S Rankin - Vice Presinent 
i FABALLEN - 2?Vice PRESIDENT | 








_— ee 








Only those who have tried it Know the pleasures of 
. automobile riding 


And the best of 
therm all is the far 
famed 


Winton 





or in any other. 








WALTHAM WATCHES 


The best and most reliable 


timekeepers made in this country 


‘* The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 








Motor 





Carriage 

better working, 

tter built, bet- 

Price $1,200. Ne Agents. ter running than 

any. MRastly controlled and regulated. Safe, sure, eco 
pomica) Hy iro-carbon system, Delivery in # days. 


THE WINTON MOTOR CARRIAGE CO.., Cleveland, Ohio. 
Rastern Department, 190 Broadway, New York City. 


Automobile Patents 
Exploitation Company. 


rhe manufacture of Automobiles 


UNDERTAKES: 


and Motor-Cyciles The examination of Automo 
bile patents. To enlist capital for the development 
of inventions 

FURNISH ES :—Specialists to make thorough exami 
nations of patents. Experts to test motors and 
automobiles. Opportunities to inventors to present 
properly their propositions to concerns willing to. 


consider and to undertake the same 
PURCHASES +A! meritorious patents, licenses and 
iaventions relating to motor-cycies, motors, gears, 
automobiles and their parts 
Automobile Patents Exploitation Company, 
FP. B. Uyde, Secretary 
27 William Street, New York, N. Y. 











| OUTINGS! 


icycle isanim 
portant adjunet to 
summertravel. Take 
your wheel with you 
on your vacation. .It 
will make you inde 
vendent of slower and 
p ea convenient meth 
ods of cetting about 
The ideal wheel for 
outing purposes is 
The Columbia Beve! 
Gear Chaioless. 
Always ready to ride 
Alwa « at its highest 
effi ieney 
New Models, $75. 
COLUMBIA BICYCLES, 


Home Offi-e, Hartford, Ct. 


































USED 


Stationaries. Portables, 
Engines and Pumps. 
t2@” State your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


MR. BOOKKEEPER, 


do you know what the Comp. 
tometer is! Ite 
to find out. It will help you « 
on that trial balance. 
accuracy. is twice as rapid as the 
nervous aad mental strain. 
Write for Pamphiet. 
FELT & TARRANT MFG CO. 
Cnicaac. 


COMP Tomer ER 


CHARTER Gasoline Engine 


62-66 luinors ST.. 


ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 








Dainty Watches 
in colored enamels 


ip, to match dress 


effects. 
Send for our ** 





Blue Book’’—free. 


Tus New Encianp Warcu Co. 
37 Maiden Lane 149 State Street 
New Y ork Chicago 














sts you nothing | 
ut | 
t insures | 


best accounta: t and reiieves all | 


CHEMETD 


TOU JuBRICATES 
Hor sdk" IT CHEESY G2 





‘Th Austen Chemis! Revearh Os, 





Chemical 
Novelties, 


PETER T. AUSTEN, Pu.D. Prest. and Manager. 
Introduction and Disposal of 
Patents, Processes, 
Formulas, etc. 
Explanatory Circular on Application. 


52 BEAVER STREET, NEW YORK. 











SBI 


FIRE-FELTI 





ACETYLENE 


DO YOU 


now that the most ight, least trouble, 


see ON STEWARDS WONDER, 


best burner is 


he 
Write, inclosing 2% cents, for sample. 
STATE LINE TALC CO., Chattanooga, Tenn., U. S. A. 





BATTERY 








WEIGHS 
ONLY 
15 LBS. 


8-INCH 
FAN. 





oo 


Uv. S. 
STORAGE BATTERY FAN, 


$15.00. CIRCULAR. 


THE U. S. BATTERY CO., 263 Broadway, New York. 





cks equal. 
ly well for all 





+303 & 30-30 CAL. 


Point Blank Range for Hunting. 
The Only Hammertess Repeating Rifle. 


SAVAGE Hammerless Magazine Rifle! 


SMOKELESS 






ge” Write for Descriptive Catalogue A. 
SAVACE ARMS CO. 
UTICA, 


long or 
withstand as 
well the ac- 
tion of steam 


heat. 
Gutta Percha & Rubber Mfg. Co., 130 Duane St., N. Y. 


BLUESTONE 


HIGH PRESSURE PACKING 


here is no 
cking made 
at will last 











The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for large and sm; !] game. 


NEW YORK, U. S. A. 








Eastman Kodak Co.’s 


BROWNIE 
CAMERAS 








$1.00—— 





You Know 


stained 


Would 
GLNGIEN | goo! onacten 


Is simple to apply. and the cost is email 
of dimensions we wil! qu: 


G. QUAILE, 396 Breadway, 


genuine 

sa perfect one 
On receipt 
te prices and senc samples 


New Vork. 


RIDE 50 MILES 


YOu 
BUT PEDAL ONLY 3.5 





OVER 100,000 IN USE. 


HAS PROVED PERFECT 
FULLY GUARANTEED. 


EASILY PUT ON 
AND RELIABLE 


Coasting becomes so safe and easy you do it 
every chance you get Your feet on the pedals 
“ives perfect control of the wheel. Ladies’ skirts 
heep down when «coasting You can adjust it to 


any make of cycle 


Our Acetylene Bicycle Lamp is superior in 
construction to any made 
Ilustrase 
regarding Bra mm 


ECLIPSE BICYCLE CO. 


Box X, ELIURA, N. Y. 


d pamphlet giving detailed information 


d Lamp, sent on application 

















Make pictures 2 x 2 
inches. Load in Dayligh t 
with our six exposure film 
cartridges and are so 
simple they can be easily 


OPERATED BY 
ANY SCHOO!, 
BOY OR GIRL. 

Fitted with fine Meniscus 

lenses and our improved 

rotary shutters for snap shots or time exposures, 

Strongly made, covered with imitation leather, have 

nickeled fittings and produce the best results. 


Rrownle Camera, for 24 x 2\( pletures, - + $1.00 
Trawsparent-Pilm Cartridge, 6 exposures, 244 x aM, . AS 
Brownie Developing and Printing Outfit, - a5 


THE BROWNIE CAMERA CLUB. 
Every boy and girl under sixteen years of age 
should join the Brownie Camera Crus, Fifty 
Kodaks, valued at over $500.00, will be given to 
members of the club as prizes for the best pictures 
made with the Brownie Camerasand every member 
of the club will be given a copy of our Photographic 
Art Brochure. No initiation fees or dues if you own 
a Brownie. Ask your dealer or write us for a 
— Brownie Camera 





” ad @ a er | , ir ~ | Club Constitution. 
Camera. Uf th a d EASTMAN 
we «hehe hoe | ws | KODAK CO, 


ae) Rochester,N. Y, 


4. y. 











you can prepare yourself for a better pasitien 
without neglecting your present work. 
Our students ad vance in salary and position 
while studying. More than 150,000 students and 
ee have taken technical courses by mail. 
© need to leave home or sacrifice present sal- 
ary. Our own copyrighted texts are furnished 
free. Your success is guaranteed. 


Others Have Raised Themselves. 


Devote part of your lewure time to the study of 
Mechanical or Architectural pew hting, E Elee- 
trical, Mechanical, yt Civil emistes, 

ane Sarvezing, Wining, “ ry | hide 

ond Rte raph 

<I 1 Capital =" ¥ ty ir tell us 

what profession you wish to 1 + 
I Corre d Schools, 

Box 942 Scranton, Pa. 
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Pum 
re 


The Dairy Farmer ~~ 


The total dairy products of the United States 
amount to ¢700.000,000 per annum, 

The dairymen who produce this milk. cream and 
butter are farmers in the broadest sense 

They cultivate large farms, carry .arge herds of 
cows, and need for their work everything 
that any other farmer needs. 

Their income is steady , not intermittant. They buy 

,0ds the year round. For these res sons,they 
of all farmers, are most desirable customers, 

The readers of HOARD’S DAIRYMAN are the most 
a and progressive farmers, the lead- 

rs in thought and action 

HOARD" 'S DAIRYMAN is a:imittedly the one author- 
ity on ail questions affecting the dairy farm- 
er, his cows, crops. buildings and tools. 

Can any agricultural advertiser afford to miss the 
30,000 farmers who read HOARD’S DAIRY 
MAN! Send for a specimen copy and judge 
for yourself te class of farmers that read it, 


HOARD’S DAIRYMAN 




















Keep Your Horse Healthy 


which curries off all filth and bad odors 

Saves its cost in one 

the animal's te and 
ess 




















eh Horse peat © hompeny, 





PERFORATORS 


HE HARRINGTON & 


OF ALL METALS 


KIN 








wr Ft, Atkinson, Wis. ata 

















mington 
Typewriter 


WYCKOFF, SEAMANS & BENEDICT. 
327 Brosdway, New York. 

















See that his stable is fitted with 
LOG-N’S PATENT STALL DRAIN 


ear. Prolo 
ds to its usefu 





vklet Free. ’ 


roadway. New 


All vanenes at lowest prices. Best Ratiroad 
Track and Wagon or Stock Scales made, 
Also 190 useful articies, includi Sates 
Sewing Machines, Bicycles, Touts, 
Lists Free, 


. Fave 


CHICAGO SCALE Co, Chicago. ut. 





JESSOP, S STEEL": 


TOOLS, SAWS 





